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i. It is unnecessary to add much to the mass of useful material which 

has been collected by Mr. Ward and his 
li.trodactory. Staff in regard to the preliminary estimates 

of the cost of the New Capital. I propose to confine my remarks to a rapid 
survey of the estimates as a whole, and to proceed to discuss— 


by 


(a) Of what the estimates consist. 

(i) The purpose for which the estimates were made. 

(c) The salient details of each of the estimates. 

(d) The possible utility of the estimates to the Government of India. 

(e) Pertinent suggestions in Mr. Ward’s note. 

3. The estimates only concern the 
The contents of the estimates. Imperial City. The estimates dealt with 

Mr. Ward cover — 


I. 

Land t«« 


««« 

« » « 

Rs. 

■22,49,365 

II. 

Storm water drains, sewage and sanitary installation 


29,85,000 

III. 

Irrigation 

•• • 

••• • •• 

• • • 

41,54,887 

IV. 

Domestic v^ater-supply 

••• ••• 


13.56,044 

V. 

Roads 

••• 

••• 


24,38,105 

VI. 

Parks 

• • • 

••• ••• 


8,38,000 

VII. 

Buildings 

••• 


... 

2,64,90,242 

VIII. 

Lighting •« 



• •• 

30,16,449 

IX. 

Establishment 

••• 

••• 

... 

50,59,573 

X. 

Tools and Plant 


•«« ##« 


6,00,000 




Grand Total 

... 

5,01,87,655 


Contingencies are included in each separate estimate. Furniture is not included 
for the reasons mentioned in Mr. Ward’s report. Rs. 10,00,000 may be roughly 
assumed as the probable cost of this item. No allowance has also been made 
for excess or unforeseen expenditure. This can hardly be placed at a lower 
figure than 10 per cent on the total of direct outlay on works, which is 10 per cent 
on Rs. 4,35,28,082. This addition brings up the total cost to Rs. 5,56,40,463. 

Of course several items have not been included in these estimates which 
have a connection with the imperial city. I refer to items such as the affores- 
tation of the ridge, river training and provision in the most complete form of 
hospitals, universities, etc. The afforestation of the ridge and river training 
have, it may be urged, a slight connection with the new settlement ; but neither of 
these works fulfill an immediate purpose to satisfy a pressing aesthetic or utilitarian 
need of the dty. River management and the cleaning and levelling of un- 
healthy low lying river betas is already an accepted policy on which money is 
being expended in the present city of Delhi. The afforestation of the ridge is a 
matter for forest management analogous to the treatment of any other rakh 
which is Government property and the afforestation of which is part of an accept- 
ed adrninistrative policy of economic or climatic improvement of the country. 
Immediate needs have been provided for to meet sarfitary, medical and educational 
requirements in the new city ; but medical colleges, universities, and other deve- 
loped expressions of sanitary and educational activity are general administrative 
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improvements to be provided from the general exfjenditure of Government in 
these directions in India. 'J his immediate provision is not a first chart^e for any 
urgent aesthetic or necessary consideration in connection with the New**Capital. ^ 

A somewhat obvious criticism has been made in regard to these estimates 
that, as the lay out has not been selected, these estimates are useless even for the 
purpose of prelirninary estimates. At first this argument seems to have some 
force ; but I think it is a simple matter to dispell any doubts to which it may give 
rise. The experts have recommended a site for the new imperial city. Their 
recommendations have received the approval of the Government of India and the 
Secretary of State. The result is that it has been decided that the new city will 
be within certain fixed boundaries on the map, North, South, East and West. 
During the summer as a result of much enquiry from the various departments 
of the Government of India, we have ascertained, with a few unimportant excep- 
tions, what offices and what officers will be located in the imperial city, and w'hat 
accomodation will be required for them. The number of items, for which space 
is to be found in the new city have been drawn out criticised and determined. The 
size of the compounds and areas has been settled which is to be allotted to each 
of these items. The result is we have a certain number of data of a certain size 
to be filled in in a certain space within certain boundaries. 1 he uncertain elements 
are thereby eliminated. There can only be a limited number of ways of draining 
and providing water and irrigation to the collection of data accommodated on the 
particular site. There can be only a certain number of blocks in which the data, 
however arranged, can be put together on the site. The length of roads, sewers, 
drains, remains, therefore, fairly constant for any lay out. However much 
the bits of glass in akaliedoscope are shaken together, in the ensuing arrangement 
the space occupied is the same, and the component parts of the re-arrangement 
are similar. The arrangements suggested in my note of 24th August, 1912, for 
fitting all requirements into Mr. Lanchester’s last lay out have been taken as 
the basic arrangement for preparing the preliminary estimates : and the fact that 
this particular lay out or arrangement within the lay out is unlikely to be ever 
adopted in practice, in no way vitiates the approximate accuracy of the prelimi- 
nary estimates. 

3. The estimates were prepared in the first place for the information and 
ihe purpose for which the estimates were guidance of the experts, who left a Special 

preparea. -----.asftagit.for their preparation in their note of 

"advice as to information to be collected.” Th'a Tater f>lit of tWs note I have 
ventured to suggest directions, in which the estimates, may, even at the present 
stage, be of use to the Government of India; but in studying them I would 
venture to request that the original purpose for which they were prepared be not 
lost sight of. Those who have collaborated in their preparation may in connection 
with their immediate purpose have to extend their investigation into further ramifi- 
cations and alternatives or make a radical change in some items according as the 
experts desire or advise ; but the estimates stand on the basis of being material 
supplied to the experts for use in constructing their final project and are intended 
to serve as clay in the hands of the potter for the experts. 

4. The estimates fall into two classes, the necessary and the aesthetic. By 

The estimates. tbese^ terms my meaning is that there are 

certain items so necessary that if they are 
not provided in the best possible manner, the city cannot come into existence as 
a settlement which can be inhabited as an imperial city at all. Into this class 
fall the estimates for land, storm^ water drains, sanitation, irrigation and domestic 
water-supply. The expenditure in the case of these estimates is to be directed to 
ensure that the^ best and most efficient result possible is to be assured. In the 
aesthetic division of the estimates, roads, parks, buildings and lighting may be 
placed. There is in these c^es a minimum which would provide for the needs of 
me city, but the maximum is entirely a matter which depends on the amount of 
money which can be spared for the aesthetic result. "Eor example it would be a 
counsel of perfection to have the majority of the ’roads writh a tar macadam 
surface, and the majority of streets and residences lit with eleotric light and the 
majority of the parks completely “lawned” and 'decorated with gardens and the 
best kind of shrubs, ^nd the majority of buildings as fine and decorative as possi" 
pie, and there is no limit to the money w^cb might -be spent on these objects ' but 
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while no one wants the city to be little better than an ordinary cantonment in 
appearance, few would say that the imperative needs of the situat’on demanded 
such an aesthetic expenditure as I have sketched above. 

I will now proceed to discuss the estimates. 

Ljund. — Rs. 22,49,355. 

The sizes of compounds and the list of component parts and areas 
of different items of the imperial city having been criticised and determined 
by the Government of India, the amount of land required has become a 
fixed and unchangeable item. The cost sum, as entered in the estimate, is ac- 
cording to the ('ollector’s estimates. The possibility of his awards being subse- 
quently increased in civil litigation, is one of the strongest arguments for having 
an allowance for “excess and unforeseen expenditure.” 

Storm water drains, sewage and sanitary installation. — Rs. 29,85,000. 

The site of the city is naturally well situated for disposal of both storm water 
drainage and sewage. Perhaps the only physical defect is the fact that physi- 
cally it is convenient to outfall both storm water and sewage into the low land toward s 
the river at one spot. The localised treatment of the scheme at this point may 
be difficult and involve some further expenditure. In this estimate it is necessary 
that the arrangements should be as perfect as possible as the health ard the 
comfort of the new city depend very largely on the efficiency of these arrangemets. 
It is also necessary that the scheme should be a comprehensive one and that the 
storm water and sewer system as a whole should in its outfall and main sewers be 
of a magnitude to absorb the whole system eventually, though individual portions 
and sub-connections may not be taken in hand or made for a number of years and 
it is with this end in view that the estimate has been made. 

There are two points for special comment. The extent to which water borne 
sewage will be used, i. e., the question of the extension of the water closet system 
of sanitation to the meaner classes of dwellings is a matter for consideration as 
affecting the estimate totals. It has been assumed that the extension will be 
genera! — The item “sanitary installation ’’ including dry rubbish carts, incinerators, 
latrines, water carts, urinals, washing places and dhobi ghats are for discussion. 
Wherever the Government of India resided, it might be assumed that a local body 
assisted or unassisted by government grants for sanitation would have to provide 
a new installation of this kind to meet the recurring needs of the Government of 
India and its establishment. It is questionable whether, therefore, these items 
amounting to so ne 6 lakhs of rupees are a proper charge to initial expenditure 
on the imperial city. As the taxation of the imperial city will not in its early years 
provide an income of sufficient resources from w'hich such an initial installation can 
be made, the cost will almost certainly be met from imperial funds. Whether it 
should be a charge to the head of the new imperial city or to the funds from which 
the Government of India make sanitary grants, is a matter for the decision of the 
Government of India. 


Irrigation. — Rs. 41,54,887. 

The climate of Delhi makes the provision of efficient irrigation a necessity. 
The new city can never be green, and dust would render residence most intoler- 
able without an efficient irrigation system. Mr. Ward’s note is the result of 
an expert’s examination of the following possible sources - 

(a) Flow irrigation from the Western Jumna Canal, 

(^) Pumped irrigation from water provided by the Western Jumna Canal, 
(c) Subsoil water, 

id) A gravitation supply from the hills, 

ie) A pumped water-supply from the river Jumna. 

If to cornea Western Jumna Canal supply is an impossibility. 

eventually made, and the whole Western Jumha 
J ^ ^ possibility but this source of supply is a 

for that eventuality. Except in a 
f ^ ® f auxiliary supply, the excellence 

f the slope both of the surface and subsoil drainages which is such a boon to Us 
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in the matter of sanitation, effectually prevents the collection of subsoil water in 
any q.-artity to serve as the basis of an extensive irrigational supply. The gravita- 
tion supply from the hills was worked out at considerable labour ; it has had to 
be rejected as outside the realms of possibility as its total probable cost amounts 
to more than the total of the whole of the estimates for all the items of the 
imperial city. The only alternative left is a pumped supply from the river 
Jumna. In the estimate this has been taken from the Jumna at a point below 
the present city near to the new city. A comparative estimate has still to be 
made whether it would be well to have only one installation and pump irriga- 
tion water from the same place as the domestic water-supply above the present 
city and further away from the new city. In the interests of sanitation and 
economy of water the distribution system has been made a somewhat expensive 
one. Open earth channels will no where be used. Recurring cost is an important 
item in this estimate and efforts have been made to keep this as low as possible. 

It is to be noted that the estimate does not provide for— 

{a) the irrigation of the cantonment area, 

( 5 ) irrigation for the afforestation of the ridge. 

If this is to be included, the cost both initial and recurring will be much 
greater. 

Domestic water-supply. 13,56,044. 

In this case as in the case of irrigation the estimate has been arrived at after 
an investigation of various sources of supply and a careful consideration of 
recurring cost. A supply pumped from the river has been accepted as the only 
possible solution of the problem. This being so there is only one place in which 
the installation can be placed, that is upstream from the city at a point where the 
river is tied by physical features to a particular spot and is unlikely to move 
aw'ay from the expensive installation. The mains and tanks for a pumped supply 
for domestic purposes in cantonments are allowed for in the system, but the share 
of the cost to cantonments is not included in the estimate totals. 

We now come to the aesthetic estimates. 

Roads, — Rs. 24,38,105. 

The widths proposed by Mr. W^ard are 200', 80', 60', 50', 40', 12', instead of 
the widths allowed by Mr. Lanchest@rtri’''9'5^45o^,_xaaV8oi»V§P^ *2', Mr. Ward 
gives his widest avenue a somewhat better surface coat than Mr. Lanchester ; 
but in most cases the surfaces proposed by Mr. Ward are much lighter than 
v»hat Mr. Brodie spoke of when he was investigating the needs in the way of 
roads No tar macadam surface has been allowed for in the cost of laying of 
the roads. Mr. Ward has included the hela road and ridge roads which are 
corollaries rather than necessities of the new iirperial city road system. The 
recurring cost and wear and tear of the roads generally is not likely to be much, 
as the heavy traffic of the city will be carried by diversion roads. Mr. Ward’s 
arboricultural estimates are on a very liberal scale ; he allows for a tree every 
30 feet and a double row of trees for the main avenues. The tree plknting on 
an ordinary avenue with a single row of trees comes to Rs. I5056 per mile and for 
all the avenues to Rs. 1,15,600. I have had a great deal of experience of tree 
planting and I think in practice we may find we can carry out this part of the 
road making for half that sura. It will be seen that this estimate is capable of 
infinite increases and rearrangements. If we go in for broader roads with a 
heavier surface and tair macadam the cost might nearly be doubled. Some 
savings are also possible, e.g.^ there are 34 miles of 80' road and 30 miles of 30' 
road. If we have 64 miles of 50' road and strike out the 80' calculation altogether 
a large saving is the result. 

Parks. — Rs. 8,38,000. 

Here too the estimate is on a fairly lavish scale. There is no limit to what 
could be spent per acre on parks. The amount of “wild” “or intensive” park is the 
factor. The figure of Rs. 600 per acre allows for a fairly heavy proportion of 
intensive park. Nodpubt a fairly picturesque park can be made for Rs. 300 per 
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acre. The greater proportion of intensive park there is, the greater will be the 
recurring expenditure. The city is going to depend in a large ^ measure for its 
beauty on its parks, avenues of trees and gardens, so the estimates for parks 
has been kept at a liberal figure. * 

Buildings. — Rs. 2,64,90,242. 

Here too, if we are to secure aesthetic results, there is practically no limit to 
what might be spent on buildings. The plinth area rates adopted do not repre* 
sent the sums for which the buildings could be erected which would be much 
lower, but the reasonable limit which can be allowed to the architect and engineer 
if a fairly good building is to be erected. The staff have consulted several 
authorities with a long experience of large buildings in India and have had curiously 
different opinions on the rates adopted, some holding the rates adopted to be 
adequate and likely to allow for fine buildings, and others holding that we shall 
never get public buildings worth looking at with rates like this. My own opinion 
is that so far as Government House, the Secretariats and the public build- 
ings are concerned we have trimmed our wings too much. The bungalow rates, 
of course are dictated to some extent by the return on capital from the rent and 
the necessity of trying that an officer or official shall not pay more than 10 per 
cent of his pay for the whole year both for his Simla and Delhi house accommo- 
dation. The estimate for residences can be considerably reduced by two 
devices 

(a) By assuming that of the deputy secretaries, under secretaries, a 
certain portion will be able to find accommodation in hotels, clubs, 
etc., or by not providing for all the clerks and peons but assuming 
that private enterprise will step in and have premises to let for 
them. 

(5) By letting contractors step in and build some of the minor residen- 
ces in the manner suggested in my note of 24th April, 1912 
(Home department, Delhi Deposit. Proceedings May, 1912, 
No. 3.) 

Lighting. — Rs. 30,16,449. 

As far as the fittings in rentable buildings are concerned Mr. Meares 
kindly give his help in the preparation of this estimate and this item is reliable. 
The power installation estimate is however a non-professional one and is 
unreliable, e.g., Rs. 18,000 for Government House is probably under the mark. 
Mr. Pitkeathly kindly promised to help in its preparation but was prevented 
from doing so by illness. It would be well, when he recovers, to get a more 
reliable estimate from him. The object here is to ascertain what it would cost 
Governrnent to put down an installation and at what cost it could supply a unit 
of electrical fluid. When this has been ascertained, the offers of private firms 
can be considered. If their charge for a unit over the cost of supply of a unit 
from a Government installation only works out to a sura which is less than the 
interest on the capital cost of a generating station to Government, it is clearly 
profitable to Government to close with a reliable firm. 

Tools and plant. — Rs. 6,00,000. 

Establishment. — Rs. 60,59,573. 

Tools and plant has been calculated at i -I per cent. This item depends 
greatly on the quality of the business management of the engineering control. 
Some stock will be available from Temporary Delhi. Establishment charges 
work out at 14.75 per cent. In some wrarks 23 per cent is allowed j but here 
the work and control w'ill be concentrated in a small space and travelling 
allow'ance and reduplication of staff to cover wide areas will be obviated. 

5. I have explained in paragraph 3 of this note the immediate purpose for 
The use of the estimates to the Government of which these estimates were prepared. 

The Home Department and the Finance 
Department have already expressed a desire to see them. I venture to think 
they may be_ of use to give the moral conviction to silence one particular form 
of criticism in regard, to the new city. Criticism has been abundant of the 



Jiature which described new Delhi as the little cloud no bigger than a man’s 
hand in the horizon of finance which was to deluge the country in a down pour of 
extravagant expenditure. I think the perusal of these estimates will convince 
those who may w'lsh backing to refute such cavils, that while individual estimates 
may be increased by a few lakhs, it is quite irnpossible with ordinary economy 
that the bill could ever exceed some figure between 4 and 5 million pounds, and 
that the suggestions of 1 2 millions belong to the limbo of hasty and hyper- 
bolean criticism. 

The problem of most work estimates of anything like this magnitude in 
India (which are generally canal or railway estimates) is almost entirely one 
of capital expenditure and profit with certain ulterior consideration of advance- 
ment of public perosperity. The problem of these estimates however is almost 
entirely one of striking the due balance between the necessary and the 
aesthetic. If money is allotted eventually to cover the necessities only, we shall 
not even obtain a glorified cantonment. It is quite possible on the other hand 
to push the consideration of the aesthetic side to the limits of unwarranted 
extravagance. It is hoped that these estimates will give an opportunity for 
consideration, before the experts put in their final scheme, concerning the amount 
of money Government is prepared to allow for each item in the new city. Is 
Rs. 50 lakhs sufficient for the residence of the head of the Government of India 
in the new imperial city ? Is Rs. 86,03,000 sufficient for the secretariats of the 
Government of India when we consider that these will be the main — almost the 
only large blocks of public buildings affording opportunities for architectural 
elaboration in the new city ? These are types of the questions which press 
for solution before the Government of India come to consider the final report of 
the experts and the sums which they propose for expenditure on different 
branches of the new city. The formation of a policy in regard to these considera- 
tions and a technical elaboration, criticism or reconstruction of these estimates 
professionally by the Chief Engineer of the new city and the Government of 
India in the Public Works Department pending the receipt of the formal recom- 
mendations of the experts, would, it is submitted, enable the Government of India 
to have material ready with which they could at once on receipt of the experts’ 
final report take up the report without further delay and form with little trouble 
a project estimate for carrying out the building of the new city, on which the 
Secretary of State would be able to pass orders. Unless some such considera- 
tions take place in the time which intervenes between the receipt of these esti- 
mates and the receipt of the final repai j:,, of the committee of experts, great 
delay must ensue on receipt of that report before it can be - criticised adequately 
and before a complete project can be sent for the sanction of the Secretary of 
State. 


6. 'Mr. Ward’s note on the programme of construction gives an idea of the 
„ . ^ . . .. . largeness of the scale on which the opera- 

tions for building the new imperial city 
will be, and the amount of arrangement which will be required to get out a 
programme on the most economic yet efficient lines for construction and the 
smooth organisation of supervision and labour. It would appear that the 
appointment of the Chief Engineer, who is to control the work eventually, might 
well be made in December so that he may be able to get acquainted with the 
final details of the project as a whole, before he has to help in compiling the 
project estimates, and to get out his scheme for the collection of materials, staff 
and labour. About the same time it would not be amiss to arrive at a decision 
as to the executive controlling authority which is to arrange for the carrying out 
and development of the imperial city project scheme. If such arrangements are 
provided for in time, there will be no delay or hitch in the operations by which 
the new Delhi is to arise phoenix like from among the ruins of the Delhis of 
the past. 


G, C B, P., Simbu— No. 708 H. D.— 13-11 Ift— JS-N M, 
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84. Cost of clerks* quarters. 

85. Secretariat and other office buildings. 

86. Method of arriving at a plinth area for two-stcried buildings. 

87. Plinth area rates for secretariats and other office buildings. 

88. Allowance in estimate for Stationery and Printing offices. 

8g, Total cost of secretariats and other official buildings, 
go. Description of miscellaneous public buildings, 

gi. Possibilities of economy in miscellaneous public buildings, 

92. Menials* quarters* 

93. Plinth area rates for menials* qti&rters. 

94. How designs are being arranged for. 

95. Date for receipt of competitive designs for residencf s. 

96. Designs of buildings still remaining to be arranged for. 

97* Final lay out not yet ready. 

98. Points needing instructions, programme of work and rates. 

Lighting, 


99* Necessarily approximate value of estimate No. VIII, 

100. Delhi Electric Tramways and Lighting Company, Limited. 

100. [a) The United Provinces Power Association, 

loi* The desirability of early action to obtain a preliminary report on the 
best means of supplying electric energy to the New Capital, 

102. The need of electric energy during construction, 

103. The remains of the Durbar plant* 

104. Scope of estimate. 

105. Sub-heads of estimate. 

io6« Lights and fans in rentable buildings. 

X07. Lights and fans in Government House. 

108. Lights and fans in secretariat buildings and other offices* 
log* Street lighting* 
no* Distribution wires. 
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Cost of generating station. 

Total cost. 

Points needing instructions, programme of work and rates. 

How the sum in estimate No. X is arrived at. 

Reason for including this sum in calculations for establishment. 

Some economy possible from purchase of second hand plant. 

How dealt with in these estimates. 

Urgent need of action in starting the collection of materials. 
investigationi maintenance and eanitntien dufing cemtruciim^ 
Preliminary investigation. 

The admirable maps provided by the Survey of India. 

Maintenance during construction. 

Sanitation. 

How contingencies are dealt with in the estimates. 

Need for such a programme. 

The possibilities of an early start with rapid progress. 

Staff and labour with local experience available on works at Delhi. 

The programme of construction of buildings. 

The cost of expenditure year by 'year. 

Expenditure in current year. 

Progress by individual estimates. Estimates I to X. 

Bstahlishment* 

„ 131. Reason for preparing estimate No. IX. 

132. Special points to be taken into account in forecasting the cost, 
i> I33» Effect of obtainmg-dpaw^bagi of buildings by competition. 

„ 134. Facts on which the estimate is based.^ 

It 13s* Ordinary staff required. 

,1 136; The cost of experts and architects. 

n *37* Special staff provided for. 

„ 138. Master craftsmen or foremen masonst carpenters, etc; 

„ 139. Percentage cost of establishment on outlay. 

„ - 140. The proportion by subheads of establishment is very close to that 
ascertained to be usuaU 

Points on which instructions will he required to facilitate the early preparation of the 

project. 

Paragraph 141. Object of this sabject.i 

I, 142. Matters that require early attentionTrom Qovernmentvi. 

^ 43 * Points on which the engineers prepairing^tbe project should be instruct* 
ed. Estimates I to X. 

Rates. 

„ 144. Where given* 

n t 45 * R 5 se‘no 1 ^anticipated.j 

fi 14^ Board of control needed. 


Paragraph 

III. 


1 12. 


113 

#> 

114. 


HS- 

9) 

US. 

l» 

117. 

9 } 

1x8. 

Preliminary 

Paragraph 119. 


X20. 


I 2 I. 

»> 

122. 

II 

123. 

4) 

124. 

n 

125. 

j> 

126. 

99 

127, 

99 

128. 

99 

129. 

ft 

130. 
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Paragraph 147. Acknowledgment of cordial assistance received from various ofScers. 
,, 148, The Survey of India. 

„ 149. The help received from establishment promptly supplied by the Canal 

department. 

„ *50. The help got from the lists of accommodation required. 


List of estimates. 

Estimate No. I. Land. 

„ II. Storm water drains, sewers and sanitary installation. 

„ III. Irrigation. 

„ IV. Domestic water supply; ~ 

,, V. Roads. 

„ VI, Parks. 

„ VII. Buildings. 

„ VIII. Lighting. ' ‘ ' 

„ IK. Establishment.' 

List of plans. 

All plans are filed in a separate cover. 

Buildings, 


Plan No. 

1 . Building plots grouped into suburbs 

til 

Scale to I mile.' 


Roads, 





11. Map of roads TT, TT, 

t«f 

•1 

4^ to 1 mile. 

n III 

and IV, Longitudinal sections of typical roads 

tffi 


4" to 1 mile. 


Drinking water supply. 





V. Map of pipe IineS| etc. 

• tf 

u 

4^ to I mile; 


Sewers, 





VI. Map of sewers ••• .** 

««• 

n 

to 1 mile. 

If 

VII. Diagram of sewers <«• 

««• 


None, 


Tbree sheets of longitudinal sections of sewers 
as undejr ... ... ... 


4 " to I mile. 


VIII, Bheron-ka-Mandar (a R), Boring No. 1 Boring No. 4 Salam_ 
pur Safdar Jang (I R). 

IX. Main sewer (S).TaIkatora (4 L), Boring No. a (3 L), Raisina (a L)* 
Rifle Range Khandrat 

X. Narhaula (i L), Z&btagarj Kalali Bagh^, Pabarganj 
West and East distributaries of the sewage farm, 
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Plan No. 

II 

fl 

I) 

II 

ft 

II 

n 

II 

19 


Siorm tvaier drains* 


XI, Diagram of locality and index of nalas 

XII, Map of catchment areas and drains •»« 

XIIL Ditto ditto 

XIV. Cross section of drains ••• 

Longitudinal sections of drains as follows 

XV. Main outfall drains t«* §«• 


Scale 4” to t mile.' 
}} 4*' to I mile. 

I, 12*' to 1 mile. 
Various, 

Scale 4" to 1 mile. 


XVI. S. 2L, S. 3L, S. 4L. 

XVII. S. S. ,S. lL(b), S.-g-, S. S. 4 R. 

iL iL. (iR) 

XVin. S, iL(a), S. S. S. ■, ft(i d* 

TX*- 

XIX Diagrams of the rise and fall of the river Jumna at the East Indian 
Railway’ Bridge. 

XXt Diagram of intensity of the river floods .and of the rainfall at Delhi. 


Irrigation^ 


XXI, Map of irrigation pipe lines, 


G. C. B. P., fOB H. 0.~ta*i I-H.—SS.— J.IL 
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NEW CAPITAL, DELHI. 

General report dated i%t October igia by Mr. T. R. Ward, C.I.E., M.V.O., 
superintending engineer, on the preliminary reports and estimates for build- 
ing the new Capital at Delhi. 

From eskrly in April when the collection of information for the Committee of 
, Town Planning Experts and the surveys 

Introductory of the sites began, the Staff have spared 

tliemselves no pains to make estimates of the probable cost of the varied engi- 
©eering operations that are required to make a city comfortable and convenient as 
l^rell as fine. During the time that the experts were at work in India the estimates 
iirere seldom put on paper but thrashed out in the committee room ; busy profes- 
sional men at home being content to collect facts and opinions rapidly by perso- 
nal interviews, and to act on them. This method of working enabled great 
progress to be made, but it threw a heavy load of responsibility on the younger 
officers w^ho had to be ready at a moment’s notice to deal with any aspect of 
tJieir subject in a clear, accurate and logical way, so as to command the confidence 
of the Experts 'from Home, who would have been very much hampered had their 
proved deficient in powers to grasp quickly the immediate needs of their 
line of thought, and still more so if they had asked for time to write out what 
Was required o-f them. -Neverthless a large -number of facts connected with tihe 
difficult subject of irrigation, water supply and railway diversions and several 
difficult approximate estimates were worked out during the hot weather while the 
Committee were on the spot, and a large amount of field work was done by the 
engifieers and their subordinates as well as by the Survey of India staff. 

A flying start at getting out a complete set of preliminary Estimates and 
neports was made as -soea -as M-r. ■E-an'chester -left Delhi, -and after Iwo mtmth-s 
Unremitting labour these are now ready for submission. It was felt that to be of 
i^al service the estimates must be delivered as quickly as possible, and the 
temptation to put forward all the information collected was as rnuch as possible 
resisted, als it was felt that the small staff of earnest and zealous workers might 
overwork themselves, and it being the sickly season of the year, the enterprise be 
brought to nought by fever- Moreover the main purpose of the reports is to 
slipply such preliminary information as will enable instructions to be issued that 
will lead to the rapid preparation of a detail project by a competent stafif of 
c&refuiiy selected skilled engineers. If the estimates have been conceived an^ 
Worked out with prescience and a right understanding of their object, and it is 
believed that they have, this wdll enable Government to come to an early decision 
as to the sums of money that shouM be allotted to each one of the various opera- 
tions that go to make a city an economical, healthy, convenient, comfortable as 
Well as -fine one to live in. It should be possible to sav now what should bB 
spent on buildings, compounds and roads, and on their drainage, ir^rigation, and 
lighting to obtain a well-balanced effect. This done, a project estimate has to all 
j^actii^al intents and purposes been prepared. Indeed it is difficult to see how 
else to pro^Seed j architects must know what sums 'may be spent on providing the 
atccommod^tion^ required. If Government know the accommodation needed they 
c^n 'definitely allot sums for the construction of the buildings. This sum becomes 
the project amount ; the plans will take timO to prepare, but must provide build- 
ii|gs wuhiil'the sanction. Similarly the extent to which building areas are to be 
developed in the fifst instance will largely determine the expenditure to be incur- 
red on roads, parks, the drinking water supply, irrigalion, drainage and lighting, 
and after due consideration of the relative cost of each. Of these Engineering oper- 
ations, projects can be prepared laying down the sums to be spent on ^ each, 
bfeyond which development must not go. This done, all will be rieady to draft 
lit a proper staff of engineers to get out the detail plans for the approval of the 
cliief engineer, and the construction of the city can be rapidly B.nd economically 
proceeded with. To this end each estimate is based -oil the measurements that 
ciin now be made, and each report explains the circutistances of the operation 
dealt within the estimate, and draws attention to points* which- instructions can 
be usefully given, so that the estimating may be confined to whal is needed, and 
the. staff saved irQm.exhausUng.lheinselyeaim thrashing out -useless -alternatives } 
these waste time and money and are killing to earnest men. A programme of work 
and a schedule of rates is also supplied to facilitate the scrutiny ^f Bhe proposals* 

The estimates. 

With this preamble the estimates, ten in number, are contained in the ^ 

The totals o£ theteo estinaaUs by main heads following Statement that explains itSelf. 

•f expuidUttre. - 


roSHD 



Particulars or bstimatb 
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Dry rubbish carts 3i75i000 ««» Mr. H. E. Parker, Assistant Sanitary Engineer. 

engineer officer on special duty in the Home 
Incinerators t«. i^oo^ooo Department. 

Latrines, water carts, urinals^ washing IjSS^ooo 

places and dhobi ghats. 29,85,000 




General report, 



Ctei^-ER'AL Report, 


4 








General report, 



, • At the time of going to Press Mr. Pitkeathly has totalled his estimate j it is ncarJy Rs. 4,3 00,000. 
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Estimates have not been prepared for furniture as this can be more readily 
made in the Government of India Public Works Department secretariat who know 
the stock which will be taken over from Temporary Delhi, 

It should be noticed that this estimate contains no provision for city and 
river improvements, the afforestation of the Ridge, levelling off of mounds, or the 
filling up of low places, the provision of race courses and play grounds; and only 
a modest sum under miscellaneous public buildings has been provided for medical 
and other schools, civil and veterinary hospitals, markets, dairies, cemeteries, 
slaughter houses, cathedral and other churches. The estimates have been taken 
out from the best information available, and the quantities being of a lump sum 
character no extra money has been added to the lump sum at first^ suggested or 
proposed to cover other contingencies not disclosed. The levelling off of the 
site is one on which any amount of money can be spent, and it has been assumed 
that no more of this work will be done than can be got from the money allowed 
for buildings, parks, roads, storm water drains, sewe.s, etc. Spoil will be produced 
at some places and borrows needed at others, and it is assumed that the engin- 
eers will utilise these to improve and not to disfigure the site. It is assumed that 
the rates for labour and material will not be-higher- during the- time- of- construc- 
tion than they are now. 

Each estimate will now be dealt with in the order given in the above statement. 
It is thought that it will help the mind to more readily grasp the problems involved 
if -the estimates based on maps and sections.are first explained leaving the build- 
ings to the last. 

Land. 

3. This estimate has been prepared by Major Beadon and only the informa- 
tion needed to explain what- sum it- is 
•timate 0.1. proposed to debit to the New Capital is 

extracted into estimate No. i. The acquisition of land is in hand, and action is in 
advance-ofthat dealt whhirrthrs-report, andthtsmay enableTnore-uptodate"figures 
to be inserted. The sum charged in this estimate provides for the acquisition of 
the land, homesteads and the redemption of assignments on Blocks B, and E. 
Qnly> and the forecast provides for the expenditure of the whole sum before the 
^d of the current financial year. Block B. is the site selected for the New 
Capital, and Block E. is the foreshore of the river that contains the sites proposed 
for race course, sewage farms, and future development of the capital, and are 
shown on the maps that accompany Major Beadon’s report. 

Storm water drains, sewers and sanitary installation. 


Descrlptloo of area to be drained* 


To the health and comfort of a modern city, drainage is of first class 

importance, and the lay out will be design- 
ned to take full advantage of the unusual 
facilities for good drainage that the site affords ; it is seldom that the site of a 
town on the plains has so good a slope as is given by this situation on the skirt 
of the rocky ridge, which itself is comparatively close to the " river, so that the 
declivity of the nalas is everywhere good ; though seldom sufficient to provide 
self'fi-ashing velocities-in-sewers that- deal- with the- small volumes- obtainable 
froiij the garden city part of the lay out. The marked features are displayed in 
the plans Nos. Xll and XIII in which water partings are depicted in various 
colours, and the beds of the nalas in blue, while the contours at five feet intervals 
shew clearly the declivity of the ground ; while plan No. I shows in appropriate 
colours the allocation of building sites into suburbs, that has been submitted^ for 
the criticism of the departments of the Government of India, and is at the time of 
writing still in circulation. These maps show that the site coincides very approx- 
imately with the complete drainage basin of two systems of nalas that converge 
near the Khera belonging to the village of Babarpur, and that drain the 
vicinities of Paharganj and K-hushak, and in these reports are known by these 
mms: The Khusbakls the.uppefreach’of'the Shakar-kui' iiala that outf alls 
thrqugh the Barapula into the river belo’w Kilokri. 
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The method of indexing the nalas is explained in paragraph 3 of the report 
on storm water drains. The water parting between the above two systems is 
shown by a green line, and that of the whole basin by a vermihlon one. The 
junction at Babarpur village is only a mile from the high bank, and a mile and 
a half from the main stream of the river ; the outfall cut direct to the river would 
be through the ruins, or Khandrat, of a former city, but could to some extent be 
cheapened by following depressions, perhaps ancient streets or may be artificial 
drains. The saving of distance over that in thci tortuous natural nala that out- 
falls below Kilokhri is about two miles, and an outfall for both sewage and storm 
water on the alignment is worthy of detailed investigation. 

For estimate purposes a system of sewers on the separate system has been 
schemed to follow the natural drainage lines as much as is permitted by the roads 
proposed in the latest lay out suggested by Mr. Lanchester before leaving for 
home. This has been arbitrarily chosen as the lay out where it was necessary to 
have one in order to obtain figures for the preliminary estimates. 


Drains to carry storm w'ater only have been designed to follow the natural 
nalas, the profiles of sewers and drains given in plans Nos, VIII to X and Nos. 
XV to XVI II respectively will still further help to realise the lie of the ground 
and its capabilities for providing a comfortable and healthy town. 


5. The proximity of a river, which, in the first week of July, only had about 
_ . . r, . . . - 60 cusecs and with only a moderate fl :>od, 

- - some two and three quarters feet below the 

maximum, carried one and a quarter lakhs of cubic feet, will make the sanitary engin-. 
eers anxious about the outfall. The information in the canal offices is very complete 
and indicates^that'the sewers and drains should be kept as high as possible but not 
so unduly high as to make it necessary to omit from the lay out any very desirable 
tract j though low-lying areas, such as worked out pits of ancient brick-fields, 
of which there are ‘many near' the outfall, should not be built on without detail 
investigation of their level, relative to the flood line in the drain* w^en the river is 
in flood and heavy rain falling, a cbinddence that has occurred seven times 
since’ 1900 and must, therefore, be reckoned with in detailed town planning. 
The* salient points to do with the foreshore and the outfall into the river hava 
beeh dealt with in some detail in the report to the estimate of storm water drains 
No. II (a), to enable instructions to be given to what extent river improvement 
should be included in the project for the Capital City, This is a project on 
which any amount of money could be spent ; but its value to a young city likely 
to be fully occupiedTor many years in developing its gardens, roads and parks 
not to mention its public buildings, needs to be closely connected to health, 
comfort, and convenience to justify expenditure. Thus far the investigations 
have not disclosed any such close connection, and no money has been put into, 
the estimates for river improvements, except that a small sum for the road 
along the river edge has been included in the road estimate because this is one 
of the roads on the plan. 


6. With this description of the possibilities of the site for drainage the 
t. v- 1. V u estimate for storm water and sewers Nos I 

The means by which quantities have been /v i t 

obtained for the estimates. (^) and I may be explained. For each 

estimate, channels and conduits respective- 
ly have been aligned, ^graded and the sizes calculated and suitable designs made 
and estimated. The “size of the main outfall drain for storm water is a channel 
loo feet wide and 7 feet deep having a velocity of nearly 9 feet a second at full 
flood. The larger branches are 50 feet wide and 7 feet deep, but rapidly 
decrease to about 5 feet in width and 4 feet deep ; the velocities allowed seldom 
reach lo feet a second, whereas it is believed that with the weight of material 
provided," the" Delhi quartzite* could withstand a maxima n velocity of 20 feet a 
second, seeing that much over 10 feet a second would not occur many times 
in a year and then oply for a few hours on* each occasion, while the sizes allow 
for a rainfall run off of one inch an hour,* which should be sufficient on a compa- 
ratively large catchment in a garden city. The amount provided for tributary 
drains should, therefore, suffice. The main outfall drain is a large work and the 


* Discus-ion with Captain Kealy, R.E., about the nalas in the Cantonment area has directed attention 
to. the feasibility of largely reducing the volume to be dealt with tiy the nalas by terracing in some suitable 
way the catchment on the rocky ridge thereby also aiding the growth of trees and adding to the subsoil fJew, 
The effect of the existing dams in reducing the size of nalas is evident on the map and can be studied on the 
gro'ind. 
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estimate for this might easily be very much out, but the information provided on 
the plans is very complete and any errors of optimism should be readily detected. 
The sewers are usually of minimum section and much larger than really required 
while the size required at the main outfall to deal with 8 per cent of the daily water 
supply (10,00,000 gallons) in an hour could easily be dealt with by an *8 inch 
stone-ware pipe, whilst a 24 inch brick sewer is estimated for. Difficult items to 
estimate for are flushing and ventilation, and the extent to which branch sewers 
will be required to accomodate compounds. The latter depends on the extent 
to which ^^ater closets are Introduced into bungalows, a matter that the expert 
sanitary engineer and architect should deal with at once as the design of bunga- 
lows with water closets and bath rooms connected to drains is likely to be 
radically different to the usual arrangement on the plains. 

The sewage farm is proposed below Purana Kila, this is the only feasible 
site that has suggested itself, ample land of a proper quality is available on the 
foreshore ; though this is a point that needs verification by trial pits that will be 
made as soon as the revised estimate for establishment, submitted in August is 
received back sanctioned with respect to this item. 


7. Some part of the area selected is outside the area that drains naturally to 
•ru i?i. j . 4 i. . e M t the outfall at Purana Kila, notably the 

The Khacdrat and park area Jibout Safoar Jang. . ii. v i i 

tract called Khandrat, very broken ground 
lying between the Okhla navigation cut and the high bank of the river, and 
extending up to the city wall towards the Ajmir Gate ; this area will be readily 
drained direct to the river or to the existing city drains. In detail much intricate 
designing will be required, but the expense should not be great. 


The Pilanji nala drains the park area around Safdar Jang, and it is probable 
that little or no expenditure will be required here until sometime after the capital 
has been established. 


8, The sewage of the city of Delhi outfalls to a farm below Feroz Shah 

The sewage farm of present Delhi. f PertS Were 

hopeful that this outfall could be trans- 
ferred to the proposed farm below the Purana Kila, but the Honourable 
Mr. Goument, Chief Engineer, United Provinces Government, who knows Delhi 
well, considered that on account of distance, levels, and cost and the fact that 
the site is admirably suited to a sullage farm for the old city, it should be 
retained. In the absence of Mr, Salkeld, Municipal Engineer of Delhi, on leave 
in England, it would be a waste of time, not spareable, to investigate the levels, 
and thereby the cost of the proposals, but Mr. Salkeld will soon be back, and any 
investigations that suggest themselves can be carried out provided the small 
establishment allowed is not otherwise commanded. No money has been put 
into the estimate for remodelling the sewage farm of existing Delhi. 

The eiUnates. estimates for storm water drains 

and sewers are as follows 


Storm water drains, 

Main outfall dr din. 

Excavation and lining channel 
Provision for bridging channel 

; Tributary drains^ 

Excavation and lining channels ... 8,94,118 

Clearing out the Pilanji drain, draining the Khandrat 
and branches to connect to roads and 
compounds ... ... ... 3,05,882 


Ps. 


aft 3.64,773 
••• f** 35>2^7 




4,00,000 


1 1,00,000 


Carried over 


««• 


15,00,000 
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Bring it f'jrward 

«•! 

Rs . 

Rs. 

15,00,000 

Sewers ,,, 

*•* 


5,35 coo 


Manholes 

••• 


63.000 

• • » 

Other small works 

«>■ «•« 

• • • 

32,000 


Ventilatois 

«»• 

• • • 

50,000 

• c« 

Flus'irpg 

••• ••• 

• • * 

1,00,000 


Se^^agfc farm 

••• 

• •• 

30 000 

€ * • 

Unforeseen ... 

• • • • 


55 000 

• • • 


Total 


* « • 

23jS5.ooo 


lo. The provision for bridging main outfall drains is for existing roads, not 
„ . , i new ones — these are estimated for under 

The convemcnces to be got by using wateraheds , mi* j f"* j 

asroada. s 7 6 foads. Flushing and ventilation are likely 

to be expensive items, but in the combined 
estimate the sum total should suffice to make a comfortable and healthy town 
especially if the lay out is made with due regard to the lie of the ground ; for 
instance the watersheds suggest themselves as suitable for the alignment of 
main roads that would have nice grades for the road surface and present good 
drainage gradients for themselves and the bungalows along them. Culverts too 
would be much reduced in number and in cost. In fact the difference between 
the cost of a lay out made regardless of drainage and one that is subservient to 
drainage is not only g'^eat in first cost but in upkeep ; all problems to do with 
the engineering of the site solve themselves naturally, the natural curves on the 
roads should also commend themselves to the aesthetic. 


u. Mr. Parker has got 

Sanitary instailation. 

and for providing washing places. 

Rs. 


Dry rubbisH rarts 


«•< 

3 i 7 Si<ioo 

InHnemtord 


*•* 

J, CO, 000 

Latri nes 


Mt 

1,00,000 

Water carts 

««« 

• »* 

37tOoo 

Urinals 

Washing places 

f»e 

• •t 

*** i 

^ 18,000 

Duobi ghat# 

Total 

*•« ' 

Ml 

6,30,000 


very carefully into the cost of an installation 
for collection and destruction of household 
refuse, providing latrines, watering streets, 
The figures brought together are instructive, 
but the estimate, given on the margin, 
has only been prepared to raise the 
question whether an installation of this 
kind is a fair charge to the New Capital 
and whether it w'ould not suffice to add 
the cost of public latrines to the estimate 
for sewers raising the sum under drainage 
to Rs. 24,55,000, the other articles being 
found by the enclave when it takes over 
the city. 

Irrigation. 


12. 


A garden city in the climate of Delhi is dependent on an irrigation 
, . . , , water-supply completely under control for 

the handsomeness of its arboncultural and 
horticultural effects ; furthermore the expense of growing trees and shrubs— 
other than the outlay on irrigation water is so large that the saving between 
a reliable and unreliable irrigation installation is likely to be wiped out should 
the plants become stunted in appearance due to climatic calamities that the 
irrigation was installed to avert ; for this reason* earnest attention has, from the 
initiation of the investigations preliminary to building the new capital, been 
^ven to the best means of securing a reliable, as well as an economical, irriga* 
tion supply and many alternatives have been investigated and thought over 5 as 
early as the 7th January His Honour, Sir Louis Dane, had detailed en^neers 
to this investigation. 

13. As is well known the waters of the river Jumna are fully utilised by 

the canals* and towns on , its banks, but 
there can be no doubt that the Capital 
City has a. claim to take, from the river as much water as is reasonably required. 


708HD 
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The water that passes Delhi would otherwise enter the Agra Canal of the 
United Provinces where the full supply discharge is some 2,000 cusecs, but its 
minimum supply, unless supplemented from the Ganges through the Hindun 
River, falls to the discharge passing Delhi, up to this year thought to be between 
100 and 200 cusecs, but early in July just before the rains broke a little over 
60 cusecs were gauged by the engineers of both canals, or about twice what 
would be required to satisfy the demands of the New Capital for irrigation and 
drinking water at such a season. The year was unusual in that the rains so 
far failed over the catchment of the Jumna that from April 1911 to July 1912 the 
river supply seldom exceeded the needs of the two canals taking out at Tajawala 
at the foot of the Siwaliks, and the flow at Delhi was seldom other than the 
water that springs up in the bed of the river below the off take of the western 
and eastern canals. Such a year was last experienced in 1877 ; at that time the 
demands for irrigation were much less and the country on either bank of the 
river above Delhi was over irrigated and much afflicted by swamps that doubt- 
less fed the river by sub soil flow. Quite what will be done when a similar 
drought recurs is difficult to foresee, the two canals at Tajawala could ill spare 
the water to make good a deficiency that involved the stoppage of irrigation. 
The actual volume required would be small, but the wastage on the way from 
the nearest channel in flow at the time to Delhi would be very great. There 
is every hope that the Sarda Ganges Jumna Feeder scheme will be in flow before 
such a year recurs, and in that case there will be no difficulty in replenishing 
the Jumna ; as the Ganges and the Sarda will not suffer in the same year that 
the Jumna does, and in any case they have much better minimum flows. 

14. The subsoil flow cannot be relied on because it too falls rapidly in 

The subsoil Bow. ^*7 y^ars owing to the proximity of the 

ridge limiting the catchment area of the 
ground water ; the proof of this is in the great depth to which wells have 
been taken in times of drought, when necessity has compelled the people to 
sink as the springs dried down 5 in times of drought when the demand is 
keenest the subsoil supply may fail, and resort must be had to the river or 
the canal, the latter will only be able to supply water by rotational turn, and 
it seems better, therefore, to place the pumping station on the river to get the 
benefit of any water from the subsoil, and from the outflow through the sewers 
of the waste water of the drifikmg and of the canal supply, if by good luck 
there be any to spare. 


13, For this reason the estimates prepared at the request of His Excellency 

Reuans for adhering to the pumping scheme. Viceroy, in March last for the cost of 

a supply pumped from the river are put 
forward as the best and most satisfactory way of dealing with the irrigation 
that has so far presented itself. 


16. Before going on to deal with the estimates it may be noticed that the 
The canal supply. information about the working of the 

canal at Delhi, as revealed by statistics, 
ba 3 been carefully collated, and shews that in times of- good rainfall the closures 
due to lack of ^ demand are very long indeed, nearly 2 months, in fact, this is 
the storage period that the railway engineers provide in their canal filled tanks 
at Kamal and Sonepat. Ornamental gardens and parks cannot go so long 
without water as the staple j:rops of the vicinity. At the Durbar the demand 
.or water iov their gardens by the camps was keen within a few days of the 
cydomc fall of about ten inches that fell about the 28th Seoiember when the 
sun had alrpdy lost much of its power. So that although the canal is closed 
in times of keen demand by rotational turn for periods of from 10 to i ? davs 
^e closures due to good rainfall are likely to be quite as ruinous to high clis 
horticultural and aboricultural work. The use bf canal water, therefore neces- 
atates storage of some sort, and no satisfactory scheme for this, such’ as can 
be recommended, has been hit upon ; nor is it possible to* so remodel the canal 
« to provide a constan flow at Delhi The efficiency of a modern canal 
depends on the rotational system of working which enables the farmer to get 
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his water at convenient intervals, and enables him to then devote himself to 
his ploughing or tillage ; besides the first cost of such a remodelling will be 
the indirect charge due to loss of prosperity to the country side as well as 
revenue to the canal. Moreover the canal from its head downwards could 
never be closed for repairs, or only for very short intervals, and then at the 
risk of bringing down wrath and damaging criticism difficult to meet from very 
influential quarters. _ No one who has the interest of the toiling husbandman 
at heart would knowingly place the source of his prosperity under so stringent 
a servitude even though several lakhs of rupees could thereby be saved in the 
first cost and future working of the Imperial Capital. 

17. As already said no such saving appears securable even at the risk of 

damaging the interests of the irrigators 

Possibilities that economies in working expenses of the Canal and the luxuriant growth 
tnay be arranged for .odesrgmng the la, out. 

capital. It may however be possible in 
designing the city to take advantage of such resources as there are in the 
river, canal and subsoil, and to combine them into a whole, such as wall make 
the annual cost of growing green things less. For instance bazars that require 
only a limited irrigation supply may be placed on higher ground, off which inci- 
dentally the drainage is also likely to be more economical, and in consequence 
the health of the community better. If the parks in the Khandrat area are 
planted with trees and shrubs that can go without water when the canal is closed, 
or if storage can be arranged for the more delicate in an economical way, the 
annual cost of irrigation will be cheapened to that extent ; but the first outlay, 
and this estimate only deals with initial cost, is likely to be just as heavy as 
for a pipe supply ; the ducts must be lined in the interests of health and com- 
fort 5 the reckless flooding of the subsoil to the detriment of the amenities of 
the vicinity, that is inseparable from earthern channels supplied by a canal 
must be made impossible in a city of the importance to the Empire that Delhi 
has now become. It is not necessary to digress and give an essay on the 
lowering of vitality and physical energy that accompanies a saturated soil and 
moist chilly atmosphere, nor on the impossibility of obtaining really fine garden- 
ing effects in such an environment. These remarks may be closed by noti- 
cing that although the detail to be worked out is still great the problem to be 
tackled has been carefully thought out and clearly presented by Mr. Sopwith 
and the sum total given by him should be ear marked as needed for irrigation* 

18. No serious opposition has so far been felt to exist to an unfiltered 

^ , , irrigation supply, the comparative estiraa- 

ting required to ascertain whether a com- 
bined drinking and irrigation supply could be economically installed is a long 
and elaborate task because the recurring expenditure must be very carefully 
diagnosed and estimated, and this involves the careful scrutiny of a large mass 
of statistics as well as of calculations, and such a combination is not likely to 
receive strong support unless it can be carried out for less cost than the sum 
set down in this estimate. The comparative estimates are in hand but they 
come really more within the scope of the engineers to be charged with preparing 
a project than with_the special staff of the experts. 

19. The estimates provide for a supply pumped through double 33 inch 

mains from the river Jumna at the sewage 
outfall, assumed to be at Puiana Kila, 
to two conveniently placed reservoirs on 
the lower part of the ridge at R. L. 750, one near Malcha and the other near 
Kalali-Bagh, the mains bifurcating near the centre of the lay out close to 
Raisina } the area to be served being divided into two ^equivalent tracts by a 
line through Parana Kila and Tal Katora ; for estimating purposes the distri- 
bution .system of the southern tract has been worked out. It is found that 
economy in recurring charges is obtained by placing the floor of the reservoir 
at as low a level as is consistent with the efficient command of the plots to 
be irrigated. No provision has, therefore, been made for irrigating the canton- 
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ment or the ridge as these involve lifting the water to a much higher level, and 
can best be dealt with in the estimates for the cantonments and for the affores* 
tation of the ridge respectively. 

20. The area protected by the skeleton scheme drawn out and estimated 

is 12 square miles of parks, roads and 
Area p:otected. compounds. Some reduction of cost could 

of course be obtained by reducing this area, but things are not advanced enough 
towards a definite lay out to admit of putting forward figures based on a less area. 

21. The accepted duty for irrigatiirg 
gardens and lawns by a piped supply is— 
Gardens ... 44 >000 gallons per acre per week, or *0016 cusecs. 

Lawns ... ... 22,000 gallons per acre per week, or ’0058 cusecs. 

These are equivalent to two and one inch of water a week respectively ; the duty 
for road watering may be taken the same as that for lawns. 

It has been calculated that in each acre of the gross lay out there will be 
one eighth of an acre of garden, and a like area of roads and of lawns so that the 
supply needed to protect an acre of lay out is ‘0029 cusec arrived at as foIIow's 

1/8 acre of gardens at *0116 cusec per acre ... ... *00145 cusec. 

1/8 acre of lawns at '0058 ditto ... ... *000725 „ 

I /8 acre of roads at *0058 ditto ... ... *000725 „ 


Total ... *0029 cusec. 

22. That is the area will be protected if *0029 cusec per acre is allowed on 

, the whole area or 22 J cusecs for 12 square 

ISC arg. require miles ; it has seemed advisable, therefore, 

to get out the estimate on a round 25 cusecs especially as the sewers are likely 
to require much flushing. 

23. The estimate shews that Rs. 7,46,677 can be saved in original outlay 

Economy resulting from continuous day and if the irrigation is arranged to go on 

night supply. throughout the 24 hours as is usual on all 

canal systems, and this economy has been made and the estimate reduced from 
Rs. 49,01,564, the cost of a daypght supply, to Rs, 41,54,887, that of the day 
and night service ; the gardeners will have their daylight supply turn and turn 
about ; this custom once established should work alright and may even be 
popular. 

24. The reservoirs provide a 12 hours supply ; seeing the facilities that the 

The reservoirs luxury and convenience 

this is a modest start that future decades 

may enlarge on, 

23. The static bead is 105 feet, and total pumping head 125 feet, and the 

pumps should be of 444 horse power and 
will probably require to work for 300 days 
in the year, and if so the energy consumed will be 32,04,800 horse power hours. 

Outwrhy8ihi<i heads. . heads, of the estimate for 

a 24 hours supply are as follows ; — 

Rs. 

Pamps fot 444 hotsetwwer at Rs.-975 per horse power ... 4,32,900 

Reservoas, ten feet deep ... ... ... 65,680 

RKiBg ntain ,,, ... ... 1 5,5^,480 

Dis£r»jittea adS s^ice pipes ... ... ... 15,69,110 

,,50.000 

Cohtiaiptoj ... 


4,33»9oo 

65,680 

I5»59i48o 

*5,69>»io 

lt5o,ooo 

3»77i7i7 


4*154,887 
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27. The cost of service pipes serving bungalows and all areas except public 

parks is not provided, as this is a charge 

Cost of service pipes to residences. * •..i.i. il i.* • 

^ ^ against the bungalow estimates, being 

included in the plinth area rate. 

28. Points needing instructions, the programme of work and the rates will be 
Points needing instructions, programme of Work dealt with in the conclusion of the report 

and rates. for all estimates together. 


Drinking water supply. 

29. The estimate is concerned only with the domestic supply of the New 

„ ... Capital proper, but, since the domestic 

cope 0 estima e no. . water supply for the cantonment; and also 

for the extensions of the existing city may. also be drawn from the same source, 
the engines and mains have been designed to deal with the domestic supply 
required for all sections, later on in this note certain points in this connection 
will be dealt with. 

30. Water for roads, for fire protection, for flushing and outside latrines has 

The division of the services between irrigation been allowed foT, aS water Supplied fot 

and drinking water supplies. irrigation can be used for these purposes. 

In this connection it may be noted that the pressure in the irrigation distribution 
pipes, as designed, is not sufficient for fire protection by direct connection by 
hose, though the supply is ample for fire engines to pump from the nearest 
stand posts. The drinking water supply in case of emergency could undoubtedly 
be used in addition, as the service reservoir, with additional pumping, would 
balance any abnormal supply taken in emergency. 

31. Water for afforesting the ridge is also not allowed for, although the 

. . greater portion of the ridge is not com- 

manded by the irrigation supply, yet a 
small subsidiary pumping plant could easily deliver water from the irriga* 
tion service reservoirs lor this purpose, and the drinking water supply, in times 
of small demand, such as when the Government of India are not residing in 
Delhi during the hot weather might also be used, as the reservoir is high enough 
to command the whole ridge. 

32. The position of the intake w’orks are proposed near Chandrawal, the 

Site of intake, and conditioni affecting the purity Site of the present Delhi Water WOrks, but 
of its supply. Mr, Parker suggests that other sites should 

be considered. The water, must of necessity, be withdrawn from the river 
upstream of Delhi for sanitary reasons, but Mr. Parker points out that the 
Chandrawal site has the disadvantage of possible pollution owing to the villages 
of Chandrawal and Wazirabad being upstream of it, as well as the outfall of the 
Najafgarh Jhil drain. 

33. The site that he suggests as a better one is at Wazirabad, where the 

The Wanirabad site. river rounds the rocky ridge. This, he 

points out, would remove the fear of 
pollution from the villages of Chandrawal and Wazirabad, though the site is still 
downstream of the outfall of the Najafgarh Jhil drain. To remedy this he 
suggests that the drain should be diverted so as to run through the low reach of 
land south west of and close to the Wazirabad mosque just south of the 
village and so outfall downstream of the works. 

34. Old plans of* the drain in possession of the Western Jumna Canal show 

Refflodeiimg the Najafgarh drain outfall. that this low reach was in fact formerly 

•Also seepiateypagesaof Baker’s memorandum traversed by the drain, but this line was 

whic\' IhTws'thlr^ tSrLetheoutfaiuf^ ab^doned in favour of its present course. 
4rain was as at present, and the passage past the This may have been due to the pheno- 
mosque was a mm race. inenon that large drainages tend todis^ 

charge _ their waters more or less against the main stream, and, if carried more 
or less in the direction of the main stream they silt up at the outfall. This 
suggestion, therefore, needs further investigation from an engineering point of view 
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Sources of pollutioa of the drain* 


35. The sources of pollution of the 
drain are due to the fact that it carries 
off the accumulation of storm water from a large tract with its centre in 
the Najafgarh Jhil some 16 miles west of Delhi, and the drainage of the 
many villages in this tract is all carried in the water, amongst which is that 
of the not very clean suburb of Sabzimandi, furthermore the cavalry lines and 
the present temporary accommodation for the hosts of clerks, who will inhabit the 
temporary works are situated on ground that slopes down to this drain. The 
latter source of contamination will not necessarily disappear when the new 
Capital is completed, and the other sources must always remain. In addition 
the water of the Western Jumna Canal is occasionally escaped into the drain, 
and analysis has shown that this water is very impure. It should be noted that, 
although the flood in the drain is large when heavy rainfall has occurred being 
up to 200 cusecs, yet during a large portion of the year the discharge of the 
drain is very small indeed. The risk of pollution, if the supply ds from this 
source, is, therefore, one that requires careful examination by the sanitary 
ofRcers. It may be noticed that, if a new site is selected and the works are not 
combined with the existing works, a completely new establishment will be 
required, and the expense increased by this as well as by new training works etc. 

36. From the intake works it is proposed to pump the water in as straight 

o ... , . 3 c. . . A line as possible to the Qadamsbarif on 

the present Kutab road, where the supply 
for the Indian city extensions will be drawn off ; thence in a south westerly 
direction along one of the new capital roads until near Talkatora, where the pipe 
line will bend in a westerly direction to the site of the service reservoir, which 
is at the highest point of the ridge marked B. M . 865*5. 

37, The engineering details of this supply having been fully discussed by 

Engineering details. " 0 ^ be recapitulated ; the 

various alternative methods, in which some 
of the items can be treated, and which require decision, are also fully 
explained, and have been catalogued by him in the list of points requiring 
decision before the final project can be prepared. 

38. The quantities of water required 
are 

for the New 1,000,000 gallons per day. 

for the Cantonments, 230^000 gallons per day. 

for the Indian city extensions, 75,000 gallons per day. 

These figtffes have been arrived at as follows:— 

. («) The daily allowance for Europeans has been taken as 30 gallons, and for 
Indians as 15 gallons. These quantities are based on the quantities given in 
Parke’s “ Practical Hygiene.” The allowance for Indians is only exceeded by two 
towns in the Punjab and United Provinces which have a piped water supply, vi0, 
Cawnpore and Lucknow, where the average daily consumptions in gallons per 
head are 18*43 *954 respectively. In the former town the number of 

mills and factwies accounts for the excess, and in the latter, the number of 
pilgrims, forming a floating population not included in the permanent population, 
probably accoimts fct the Iarge-q,uantity. 

, Thp avera^^ oi jdl towns is ti gallons per head per day, so that 13, gallons 
IS ample and wUl ensure that no wa 4 er need be taken from impure sources such 
as wdls» • 

(i) The popnlalioB of the. New Capital proper has- been taken as 5,000 
Europeans, and 4<HOoo Indians. _The^ figures have, beea arrived at by taking 

nuinber of readences, etc., given m the schedule of areas and allowing, fOr 
(be probable population of Europ^ns and Indians respectively in «»a ch residence. 

ea'tam toiMings ssuch as Government House, secretariats and 
offices, daines, conservancy, markets, Shppsj schools, clubs etc., 

teiwetQ he snppiTed with water, and assumed amoants have been allowed. For 
ikaise an attowance cf a5,ooo'gaHoiisspeF day ^ias been firovided, 


Quantity of mter reqoiTed* 
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being over 25 per cent more than the daily consumption at Viceregal Lodge in 
Simla, as more water will be required in Delhi than Simla. The secretariats 
have been allowed 25,0500 gallons per day, and other reasonable quantities have 
been assumed for the other buildings, and are fully set out in Appendix B., of the 
estimate no. IV. 

((?) The cantonment supply is based on figures given by the military 
authorities who calculated a population of 6,000 persons and 2,000 horses, with a 
through allowance of 30 gallons per head per day. 

It is probable that this supply will not prove sufficient,* and that modifica- 
. ..V. . i. tions will have to be made, if revised 

been received from the military authorities to figUrGS, 3.S IS probabi©, St© i3.t©r Cllf glV©n 
take a figure of s.oo.o<w_ gallons per day ii«tead jjy t{je military authorities : these if unac- 
<jf 2 ,SOi 00 o, and eventhw may not be a final one. • j i i. i 

companied by counterbalancing revisions 
in the needs of the other shareholders will bring about alteration of the estimate, 
but it is unlikely that any large difference will arise from this source. 

• (<f) The supply for the Indian city extensions is based on a probable 
population, including the press settlement (12,000 individuals), of 50,000, with 
a through allowance of 15 gallons per head per day. 

31. The total supply required to be delivered is, therefore, 2,000,000 
„ , ^ . gallons per day, and this involves a daily 

Gfoss total to be pumped. ® • £ r i. j i. £ _ I. 

pumping of unfiltered water of 2,445,417 
gallons, the balance being to allow for loss by evaporation in the filter beds and 
settling tanks and also for loss by wastage in the cleaning out of filter beds. 

40. It is proposed to pump this supply in i6 hours, so as to allow of the 

„ ^ , . . engines being at rest for iMrd of the day, 

^ establishment to be 

organised in two shifts, thus causing economy in establishment charges. The 
distribution within the areas is proposed to be such that one half the total daily 
supply can be drawn off in six hours. This is in accordance with experience 
on water works which goes to show that the main demand occurs in the morning 
and the evening. The provision of a service reservior allows for this distribution 
by balancing and obviates the necessity for pumping at this rate which would add 
largely to the cost. The points connected with the site of the service reservoirs, 
and distribution within the New Capital, the methods and rate of filtration, the 
system of settling tanks to be adopted, the types of engines, the sizes of mains 
etc. are engineering ones, and as has already been said have been fully deaJt 
with in the report of the estimate. 

41. A Telephone service is needed to ensure prompt action in the case of 

Telephone system. damage Occurring on an important part of 

the system or in an emergency such as a 
fire. The rent for this has been capitalized and is Rs. 14,000 only, this sum will 
not really be paid and the estimate might have been reduced by it so far as 
concerns this reference. 

42. The estimated cost of the project is Rs. 19,82,380/- and this is divided 

E.ti«.t.dco.t,.na,onrceofpricesetc.«,ea. for ready reference Under the following 

heads 


(a) River training works 

(^) liAake ... ... 

(«) Suction well ... ... 

(rf) Settling tanks ... ... 

(e) Filter beds, sand washer, sand washer machinery 
fr). Clear water reservoirs ... ... 

(^. Engines and pumps including all buildings 
(X) Service reservoir ... 

(*) Pipes valves, meters etc. ... ... 

Telephone service ... .„ 

(k) Roads ... ... 

(/) Fencing ... 

(m) Preliminary expenses ... ... 


Rs. 

1,00,000 

40.000 

8.000 

86.000 

93.500 

35.000 

4,16,400 

62.500 
11,01,320 

14,160 

10.000 
3,500 

12.000 


Grand total {vide estimate no. IV) 


19,82,380 
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The prices used for the various items in the estimate, and the percentages 
taken for engines etc. are based partly on an old estimate for the Benares water 
works and partly on figures obtained from the Hon ble Mr. Goument, Chief 
Engineer, to the Government of the United Provinces, whose ever ready and 
generous help whenever asked for should be gratefully acknowledged in the reports 
on roads and lighting and as well as here. 

43. As explained in paragraph 29 of this report the engines and mains have 
Division of charges among the three share- been designed to deliver the requirements 
holders. uot Only of the New Capital proper, but 

also those of the cantonments and of the Indian city extensions. The propor- 
tionate share of each has been arrived at as follows 

The requirements of the New Capital proper, the cantonment and the Indian 
city extensions are in the proportion of 4 to 1 to 3, therefore the charges 
common to all three have been divided in this proportion. Those charges 
which are common only to the first two have been divided in the proportion of 
their requirements, 4 to i. 

The sums thus arrived at are .— 

Rs. 


New Capital ... 

Cantonments ... 

Indian city extensions ... 


••• 

lat 

••• ••• 

Total 


... I3>5®»044 

... 2,00,851 

... 4 > 25>485 

19,82,380 


It may be noted that this estimate only deals with distribution within the 
new capital proper, and that the distribution systems of the cantonments and of the 
Indian city extensions are not included in the cost, the above figures merely 
respresenting the respective shares of charges connected with the engines and 
mains. 


44. Mr. Parker in his report has raised the question of the possibilities of 
. , ^ the existing water supply of Delhi. 

Possible extension of extsting wnter supply to ° ^ 


os« areas* 


On a 16 hours pumping bads he shows that the maximum existing capacity 
of the unfiltered water engines is, 2, 560,000 gallons per day of 16 hours whilst 
the filtered water engines can deliver the 5,000, 000 gallons. The capacity of 
the installations is governed by that of the weaker plant j the stronger plant having 
surplus power idling. 

The population of Delhi according to the 1911 census returns is 2,32,837, 
so that the maximum capacity on a 16 hours pumping basis, gives a supply of 
about II gallons per head per day, as against the allowance of 15 gallons which 
is being made for the new works. From this Mr. Parker argues that the existing 
water works of Delhi should be utilised for the existing city, and that there 
appears to be no possibilities for their use by extension to the new areas. 

A conaderable increase in the maximum capacity of the existing works is 
however in course of being made by the Municipality of Delhi, and assuming that 
it will eventual^ introduce additional engines, a supply of 4, 500,990 gallons per 
day could be given, the filt« lieds etc., which have recently been constr-ucted, 
being sufficieiit to deal witii this rate of supply. If such a supply was given, it 
would imse the available supply to over ao gallons per day per head of the exist- 
ing populations. It would hot, therefore, seem to be outside the region of discus- 
sbn whether the existing water wtarks might not be extended to serve part of 
the new areas. 


As the KTviee reservoir of the listing system is some 80 feet lower than the 
1 service reservoir of the New Capital, only a small portion of the New 
, . - could be served by extension, and for similar reasons the canton- 

meatis are also ont^de discassion. 
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45. But it would seem possible that to serve the Indian city extensions by 

„ , , . , . . extending the existing works might be a 

ensions from municipal water works. more satisfactory arrangment than to 

serve them from the combined system proposed by Mr. Parker. The extensions 
will not have a population of 50,000 from the start, and its development may not 
be very rapid. 

The normal increase in population of Delhi is some 20,000 per decade, and 
assuming that the population will increase at a greater rate now that Delhi has 
become the Capital, (say 25,000 per decade) it will be seen that nearly 20 years 
will elapse before the estimated population of 50,000 is reached. 

To incur increased capital outlay in laying down a plant to serve this full 
population of 50,000 does not appear to be warranted, and it might certainly be 
considered whether it would not be sufficient to leave the water supply arrangment 
of the Indian city extensions to the authorities, who will control the present water 
works system. 

46. In this connection it should be noted that the existing service reservoir 

_ , . ^ , ...... could supply water at a level of R, L. 560, 

^ ^ which IS higher than the greater portion of 

the extensions area, if such a system were adopted, the capital outlay given in 
this estimate would be decreased, though not proportionally. The shares of the 
New Capital proper and the cantonments would also vary from the figures 
given, that as it is more than probable that the cantonments will take a much 
greater quantity of water than they at present ask for the total capital outlay is 
not likely to be much if any below the present estimate. 

47. These will be dealt with as remarked in paragraph 28 on the estimate 

_ . .... , , for irrigation at the conclusion of this 

Points needing instructions, programme of work ^ ^ 

and rates. report. 


Roads, 

48. The Delhi Town Planning Committee before leaving for England 

, . j . .. . „ had designed a tentative lay out of roads : 

Mr. H. V. Lanchester, who arrived m India 
about the time the Committee were returning to England, submitted in turn as his 
labours progressed a design for a lay out, then a revised design, and finally on 
the eve of his departure, a third, known now, as his “second revised lay out of the 
30th July 1912.” This is the one used in all these estimates (except that for 
irrigation) as it was under discussion at the time that the work of drawing 
preparatory to estimating was started in earnest. It need hardly be remarked 
that the estimating would have flowed on for ever unless a period was put for the 
time being to the collection of facts, and the consideration of alternatives, a 
complete picture of the proposals in the field at some particular moment was a 
desideratum; without this the pile of files was valueless, having no key by which to 
open them. 

49. To revert to our subject, the lay out can best be understood by referring 

t *u j „ j u *1 to no. 1 1 on which the roads have 
Lanchester. _ r r .. coloured up, distinctive colours repre- 

Mnting roads of different widths, these widths are not true to scale on the map be- 
ing made wider than their dimensions, to shew them up. Mr, Lanchester gave in 
addition to the widths, the proposed gradients of the roads and also furnished t3?pe 
cross sections. It was, therefore, possible to base an estimate on these details, 
but as _Mr. Lanchester did not give the weight of metal to be used, .this part of 
the estiniat6 is based on the specification supplied by the Committee in the 
type designs, which were left by them for the main avenue from Government 
House to the Jurama Musjid. 

The roads thus estimated will cost Rs. 31,86,380, (vide statement M _of 
estimate no. V.) This total includes culverts, footpaths, grass, trees, riding 
paths and curbs. 
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50. It appeared, however, to Indian experts that the widths of the roads with 
_ , , , , ^ . their wdde berms (involving undue dust) 

and also the weight of the metal were too 
great, and so, for the purposes of comparison, an alternative estimate was made 
in which the roads were considerably reduced in wddth, as shown in statement N, 
of the estimate, and the metalling and paths arranged more in accordance with 
Indian practice. 

The Committee advocated a soling coat of 10 inches and a metalling coat of 
6 inches. The alternative estimates allow for the more usual Indian practice of 6 
inches of soling coat and 4-| inches of metalling, except in the 80 feet class of 
roads, where 6 inches are required by the exigencies of the design. 

The cost {vide statement N) is Rs. 24, 38, 105. 

_ . . . . t.u . 4 ■ 5 *' convenience, the following 

Conoparative Statement of cost or the two designs. i i i 

Statement has been made out to shew the 

comparative cost of the two designs. 


Cost in rupees. 


posea Widths of roads of ^oads and 

and Committees pro- 

posed weight of metal. ** metaU 



Type road including grass, trees, etc. 
Extra excavation in earth and rock 


Culverts 



Deduct 

Saving over Mr, Lanchester's proposals 


52. One item in this statement merits notice, vis., the large cost of culverts. 

Reason lot large cost of cuivsrts. seen from the longitudinal. 

sections, plans XV to XVIII, the storm 
water drams will be, for the most part, broad and deep, and consecjuently culverts 
over them will be costly. The reason for the great expense is that the lay out 
used in the estimates has been made without much consideration for the natural 
drainage of the country, which plan No. XII accompanying the storm water 
drains estimate shows to be both large and numerous. 

^ Doubtless, now that the Committee are in England with more leisure to go 
into th^e details, the lay out, upon which they are busy, will take account of 
this point, and roads will be designed so as to avoid these natural drainages as 
as IS pbssible^ and in that case there is likely to be a considerable saving in 
this item. - s . 

53 * The total mileage of roads is 131*29 miles, and the acreage of roads 

llilcge and scnage of TCatb and With Mr. LancheSter*S proposals is 

^ b, ta Whole are. ^th the alternative"^ proposals 

.^•10. The former represents about 17I per cent of the total area the latter 
14 pa cent, m view of the amount of accommodation to be provided and 
*ttesmall sizes of the compounds, the total acreage does not seem excessive. 

54 - The principal object in preparing this estimate is to give the Govern- 

•^ wwaewrfthedewlonniontol roada tha - Went of Jndik SOme idea as to whaf Oiim 

should be reserved for an adequate pro- 
gramme of road construction to be carried 
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out. In the general lay out of the roads, especially the grassing and arboricul- 
ture, will depend the fine aspect, which the roads of the New Capital must bear, 
and this lay out the Committee may be depended upon to produce. Doubtless 
tree planting will at once be started so as to ensure the trees being planted in 
their correct positions, but the rest of the road, e.g., the amount of metalling etc., 
is a matter for gradual development. This development must depend on the 
sum of money which can be allotted for roads. This estimate, based on a care- 
ful study of conditions, seems to show that, for a sum of something less than 24 
lakhs of rupees, the New Capital, can, initially, be efficiently laid out with roads. 
It is not by any means essential that all roads should be developed to their final 
full necessities immediately, indeed, this would involve a locking up of capital, 
that appears to be unnecessary. Many roads can be left as grassy glades, other 
roads, such as those on the ridge, may not be constructed if the afforestation of 
the ridge is undertaken, until after a forest has'arisen. The road along the Bela 
would probably not come within the scope of this estimate, as it would probably 
form a component part of a big river frontage scheme. All these considerations 
are matters for discussion and the question of rate of development and the direc- 
tion which it should take, is a matter that requires instructions. 

55. It may be noted that no new roads in the existing indian city or in the 

Omission of ne« roads in existing city and pro. proposed city extensions are included in 
posed extensions thereof. this estimate. 

Points needing instructioo^ programme of work These wfil be dealt with at the 

and rates. conclusion of this report. 

Parks. 


57. Mr. de Montmorency’s report contains many details, and being brief and 
_ . to the point, merits perusal in itself, and 

Reports on estimate no. VI. i- f i ^ i ^ n ’ 

no further remarks are really necessary 
but it may be convenient to extract the salient points, on which the estimate is 
based. 


58. Mr. Griessen, the Government Gardener at Agra, supplied details of the 

Mr. Grtessen's figures for cost of creating the COSt of the Macdonell Park. From the 
Macdoneii Park. figures Supplied the cost of creating 1,093 

acres of park would be Rs. 1 8,60,286 but the accounts need a personal visit to 
Agra to unravel, and there has been no leisure for this digression. 

59. Mr. deMontmorency has, therefore, collected other figures from works 

within his and our cognizance upon which 
to frame an estimate, each item of which 


The main heads of outlay. 


may be briefly noticed. 

(2) Fencing should not be needed except to a very limited extent in a 
garden city havbg no through roads from which animals can stray 
and a strong cantonment law to control the selfish and careless 
owners of pets. 


{i) The roads provided for the amenities of the new capital will suffice 
for access to the park areas, and Rs. 4,000 on paths seems ample. 

(c) For irrigation branch pipes will be required which are estimated for 
at Rs. 120 per acre actually irrigated, a figure obtained from the 
experience got on the Durbar irrigation, the cost of this item is 
Rs, 1,32,000. 

(i) The housing of the european gardener has been allowed for in the 
buildings estimate. The housing of indian gardeners _ and of a few 
cattle, the provision of a few special tool and potting sheds is 
allowed for by Rs. 9,000. 

(c) Levelling ground, drainage, putting down grass, trees and shrubs and 
occasional bits of intensive garden, as Mr. de Montmorency 
remarks this is a very flexible item, as any amount of money 
could be expended, if available. 
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Most of the levelling up will be done with earth excavated from the 
storm water drains and will form part of the storm water drainage 
estimate. The public gardens at Lyallpur, the extension of the 
Lahore gardens and the Rawalpindi park cost about Rs. 500 an 
acre ; a provision of Rs. 600 should secure reasonable development ; 
the sura total for this head being Rs. 6,00,000. 

(/) Mr. de Montmorency advocates a strong establishment in the early 
stages as being financially sound, and 5 per cent, of the total cost 
will provide Rs. 33,000 for this. 

60. The total cost is therefore 


(a) Fencing 


• •• 

Rs, 

Nil 

(i) Roads ... 


• •• 

4,000 

(c) Irrigation channels 

• •• 

• •• 

1,32,000 

(d) Housing cattle and establishment 



9,000 

(e) Levelling ground etc. 

• • • 

• •• 

6,00,000 

{/) Establishment during construction 



33»ooo 


Total 


8,38,000 


This amount is exclusive of land which is dealt with under another estimate. 
The proposed outlay works out at about Rs. 766 per acre. 

Points needing instructions, programme of 61. These are dealt with at the con- 

works and rates. clusion of this report. 

Buildings. 


63. As Captain Roberts’ remarks, the data, on which the estimate is based, is 
Tie extent to which the data for estimate not yet complete, as there ate naturally in 
no. VII are still inwmpiete^ ^ ^ SO big a question as this some departments, 

who cannot give their final requirements at Delhi, location of certain of the offi- 
ces being still under discussion, but it is believed that the information is as com- 
plete as is necessary to issue instructions for the preparation of a complete proiect 
or can at any rate very soon be made so by any one having authority to call for 
whatever may be needed to determine the sum total of accommodation to be 
provided. 

63. For convenience of reference, the- buildings have been grouped under 
Grouping 0! hniidings. five heads against each of which the esti* 

fnllnwo— g^ven as 


(a) Residences for officials, including Government House, the 
residence of the Commander-in-Chief and those of’local 
administrative and Municipal Staff 

C^) Clerks quarters, both European and Indian ... 

(c) Secretariat and other official buildings 

{<^) Miscellaneous public buildings ... ,,, 

(e) Menials quarters ... ... ^ 


Rs. 

103,62,574 

70,03,121 

86,03,030 

4»S9,ooo 

2,69,000 


The total estimated cost is 


... 3,67,37,065 

^ Of this amount Rs. 3,26,823 represents the cost of the land nn wrWoi, 

residential quarters are situated, leavinP' a balano« 

represents the cost of the buildings less^the cost of thpL which 

«.d bn Bttfeg. which are U>e sc^eS d aep^te 
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64. The buildings required in each grou^ are given in great detail in their 

Scarce of information as to buildings required. respective group Sllb -estimate ; the listS 

given were compiled from information, 
obtained from the various departments concerned. 

65. Under the Public Works Department Code rules the rent of a residential 

Questirn of maximum permissible rent of official quarter is SO fixed as to return interest 

residences in Delm. ^ Capital COSt plus the 

cost of special and annual repairs. 

For the purpose of this estimate the latter is taken as being 2^ per cent of 
the capital cost, thus making the maximum outlay ptrinissible on the construe* 
tion of a residence^ equal to the maximum permissible rent capitalised at 6 per 
cent. It is also laid down that the maximum rent permissible is Rs. to per cent 
of an officer’s annual salary. But most officers will reside in Delhi only for 
7 months m the year, and during the remaining 5 months they will live in Simla. 
The rents paid by them in Simla and Delhi, combined should be kept within Rs. 
10 per cent of their annual salaries, if possible. Certain officials, such as Members 
of Council, a few’ Secretaries and a certain number of clerks live in official resid- 
ences in Simla and pay rent to Government, but these form a very small propor- 
tion of those who will be affected by the annual migration from Delhi to Simla. 

The remaining officials reside in houses, belonging to private landlords, and 
the rents of these show a tendency to rise, and many of them now live in hotels, 
clubs and chummeries. Although paying no rent to Government, they are never- 
theless not freed from paying rent to private landlords. The rent of houses in 
Simla today is roughly one month's salary of an official or 8| per cent on the 
annual salary so that the possibility of getting the combined rent paid in Simla 
and Delhi down to Rs. 10 per cent of salary does not appear feasible in any but 
a limited number of cases and all that seems possible is to aim deliberately to 
provide economical residences at Delhi. 

66. Bearing these points in mind, therefore, the figure, which has been taken 

Maxtmtmi permjssiH® rent assessed for the being the maximum rent permissible in 

purj.^ose9 of the e ti.uate. Delhi is Rs. 5 per cent on the annual salary 

of an official. 

67. On this basis the maximum outlay permissible is Rs. 5 per cent on an 

Maximum permissible capital outlay in this official s annual Salary capitalised at Rs. 6 
estimate. per cent. 

68. Captain Roberts has divided up the residential groups l[a) of paragraph 

Division of residontial bnildmg, into sub-group, ^3 into six Sub-groups, which he Calls C, D. 
and description. E,F (f), F {it) and G, and type designs to 

give an idea of the accommodation in each sub-group have been prepared and 
are attached to their respective group sub-estimates. 

Class C residences are proposed for Members of Council. 

Class D residences are proposed for Members of the Railway Board, 
Secretaries to Government and any officers, whose pay is between Rs 5,000 and 
Rs. 3,000 per mensem. 

Class E residences are proposed for additional and deputy secretaries 
for generals, colonels and officers whose pay is between 3,000 and Rs. 1,600 
per mensem. 

Class F (f) residences are proposed for assistant and under secretaries, 
whose pay is between Rs. i,6oD and Rs. 1,200 per mensem. 

Class F {n) residences are proposed for junior officers whose pay lies 
between Rs. 1,200 and Rs. 800 per mensem. 

Class G residences are proposed for registrars, chief clerks, personal 
assistants and other officers whose pay is about Rs. 800 per mensem. 

69. For Class C residences the plinth area rate is taken as Rs. 5 for the 

Plinth area rates of residential buildings taken in main building. _ 
this estimate. 
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For Class D, E, F (t) and F (n) residences the plinth area rate is taken as 
Rs. 3, and for Class G quarters as Rs. 2-12. 

Fcr the outbuildirgs of all classes the plinth area rate Is taken as Rs. 1.4. 
The reasons for adopting these rates are fully explained in the reports on the 
estimate. 


70. Statement D, attached to the sub-estimate of group buildings gives the 

, , . total cost of the various buildings including 

Percentage of annual saknes of orfiriais tnat i j ^ 

the rent of sub-groap buildings repriscLts with the COSt Ot land (the ValUC IS taken aS 

exphnetion Rs. 1 13 per acre), the numbers of buildings 

of each class required, the monthly rent at Rs. 6 per cent on these values, and the 
percentage which this rent bears to the annual salary of the officials concerned. 
An examination of this statement shews that this percentage, wdth the exception 
of an officer on Rs. 2,000 per mensem in the class D group, an officer on 
Rs. 1,600 per mensem in the class E group, the w'hole of the officers in the 
class F (i), F (n) and G groups, is below the percentage of Rs. 5 per cent. 

71. Captain Roberts has raised the question of bachelor officers occupying 

„ a married officer’s residence together, and 

has suggested that only three-quarters of 
the total number entered as required should be first constructed, vz'si., 27 class 
F (2) and 73 class F (22) residences. This is certainly a point on which definite 
instructions are required before the final project estimate is prepared, and has 
been catalogued in the list of such points of reference. 


The saving, in capital outlay, if Captain Roberts’ suggestions were adopted, 
would be Rs. 5 18,790. It is becoming more and more the practice at home and 
abroad for people to chum or club together, and Mr. Lanchester drew attention 
to a system springing up at borne of grouping quarters about a central dining 
installation ; the life in quarters is private but the residents go to semi-public 
reserved rooms for their meals and amusements. Some such residential quarters 
should be vwy popular at Delhi among all classes and should lead to a distinct 
saving in original outlay. 


7c. It should be noted that in all these sub-estimates, the plinth area rate 

Works incio Ud in plinth area rates. ^ 0 . sewage (u) drinking Water 

. and (2*2) irrigation water connections but 

does not include (i) electric light wiring nor the (ii) cost of land. Both of these 
latter a.re give in separate 'estimates, though the cost of land is shewn in 
the estimates, in order to enable the rents to be worked out. It may be 
noticed that tenants of government bungalows that are wired pay in addition to 
the charge for current, Rs. 8| per cent on the capital cost of the electric instal- 
lation. This is in addition to the rent and is not covered by the lo per cent 
limit. 


73. The cost of Government House and staff quarters has been taken as 50 

Cost of Governmeiit Houae. lakhs of rupees to include internal decora* 

tion, preparation of the site etc., but exclu- 
sive o[‘and. I bis is a modest sum for so important a building but Mr, Lutyens 
thought he could provide the shell he desired for that ; internal decoration suitable 
to the shell must be added decade by decade. ' . 

74. The cost of His Excellency the Commander-in-Chief’s residence has 
Cost of resiaen<« for HU Exceiiercjr the been taken as double that of a residence 

Conniander-m-Chirf and staff. - to -i 

, . 1 1 J T M . ' for a Member of Counal or R's, 1,14.000 

^cmve of land. The detail of cost of residences for the Military Staff of 
His Excellency the Commander-in-Chief is given in statement E and amounts to 
Rs. 81,628 exclusive of land. 

75. In statement F is given the details of cost of residences for the adminis- 

rafrfS Jo^'iT'^ trativeand municipal' authorities, amount* 

iBiiwcip o cu . ^ iog to Rs. 2,13,430 exclusive cff land. 

' . -7 • n statement is given the details of cost of a misceWaneons list oi 
^&.««£niiscplIaneoMpoblicbiriUing». official residences amounting to IRs. 24 050 

exclusive of land. ^ 
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77 In statement H is given the detailed and total cost of all classes of 
Total cost of res^dsnce, for officials. buildings in the group _ {a), it amounts to 

Ks. 1,02,20,152 exclusive of land, of which 
the value is Rs. 1.36,422 a Rs. 113 peracret 


78. In staten.ent J is given a list of officials, who 

List c{ of offikUls, who may, or may not come to Delhi, but about 

definitely settled. 


may possibly come to 
whom nothing is yet 


79. Turning now to Group ( 3 ) 

DivisioDof cle ks’ qua ters into sub-groups. 


clerk’s quarters, there are European and 
Indian Clerks. 


For the European clerks four classes of quarters are proposed— 

(f) Class A for superintendents on Rs. 500 per mensem. 

(«) Class B for clerks drawing from Rs. 500 to Rs. 300 per mensem. 

{lit) Class C for clerks drawing from Rs. 300 to Rs. 200 per mensem. 

(*») Class D for clerks drawing from Rs. 200 to Rs. too and also below 
Rs. 100 per mensem. 

For Indian clerks, five types of quarters are proposed. 

(i) Class A for superintendents on Rs. 500 per mensem. 

(tf) Class B for clerks on Rs. 500 to Rs. 300 per mensem. 

(m) Class C for clerks on Rs. 300 to Rs. 200 per mensem. 

(tv) Class D for clerks on Rs. 200 to Rs. loo per mensem. 


(v) Class E for clerks drawing less than Rs. 100 per mensem. 

Type designs of all these classes both European and Iifflian, are attached 
to the estimate, by Captain Roberts with his usual indefatigable energy and full 
details are also given in the report on the sub-estimate of this group. 


PH&tb area rates used for clerks’ quarters* 


80. The plinth area rates used, are— 


(*) for the better class of European quarters, Rs. 2-4. 

(tt) for other European classes, Rs. 2. 

(m) for the better class of Indian clerks’ quarters, Rs. 2-4. 

(fp) for Indian clerks drawing from Rs. 300 to Rs. 200, Rs. 2. 

(z>) for Indian clerks drawing from Rs. 200 to Rs. 100, Rs. 1*I2. 

(vt) for Indian clerks drawing less than Rs. 100, Rs. 1-8. 

A through rate of Rs. 1-4 has been allowed for all out houses. 

8-1. In statement B., and C., for Europeanand Indian clerks respectively is 
Peicentageot annual salaries of clerks which given the COSt of the buildings and of land, 

the tents represent. and the percentage which the rent at 6 

per cent bears to the clerks’ salaries. 

It will be seen that for the European clerks this percentage varies from 6-5 
per cent to 21-2 per cent and for Indian clerks from 4-4 per cent to i r2 per cent. 

As explained by Captain Roberts in his report, the smallest bungalow, 
suitable for each class of clerk, has been allowed for, and, in the case of clerks 
drawing say Rs. 90 a month, it is impossible to design a building which could be 
inhabited by a European, and of which the rent would be only Rs. 9 per mensem 
on a per cent basis. 

82. The figures have been kept as low as possible and the loss t-o Govern*. 

ment in taking 5 to 10 per cent of salary 
Question ot bachelor quarters tor clerks. paragraph 919 Public Works 

Department Code, Volume I, will not be great, especially as some bachelor clerks 
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would almost certainly live together in one quarter, and so give a larger return to 
Government. The same question of the proportion of married and unmarried 
quarters to be provided as arose in the case of class E., officers, again arises here 
and requires instructions concerning it. 

In the case of the Indian clerks, much more economical quarters, suitable for 
Indians, can be designed than those for Europeans, consequently the percentage 
is not so high. 

The whole of the quarters have however been allowed for as married quarters, 
since all the clerks will almost certainly be married. 

Sr It should be noted that these estimates allow for the whole number of 

clerks, who would come with all the depart 

Possible reduction in nomber of cletks’ quartets. whereaS it IS Still under disCUSsion 

as to whether or no the whole of the Army Head Quarters will be removed and 
'^h.lso whether certain subordinate officers to the Commerce and Industry Depart* 
ment ■will come to Delhi. These estimates may therefore be taken as a maKi* 
mum. 

84. The total cost of the clerks’ quarters 

Cost of group (i) buildings. * 

IS 

Rs. 

(/) European clerks ••• ••• ••• 25,58,708 

{«) Indian decks ... ••• ••• ••• 43>44»oi*' 


Total 6^,02,720 

exclusive of land which comes to Rs 1,00,401 at Rs. 113 per acre. 

85. Turning to group (c) secretariats and other office buildings, statement 

L., of the sub-estimate gives the offices 

SeetefMiat and other office bniWinga. allowed for. 

The estimate has been based on the nett floor areas of the offices as obtained 
from detailed schedules of accommodation, which are not yet complete, as in the 
case of the Commerce and Industry Department the location of some of the 
subordinate offices being still under discussion. Allowance on the scale of 
existing offices having however been made in such cases. The Director General 
of Posts and Telegraphs has not yet been able to prepare a detailed schedule 
for his office, and consequently an assumption of floor area has been made. 
Allowance sufficient for the whole of Army Headquarters has been made. 

86 Having thus arrived at the total floor areas of buildings the plinth area 
Method of vrWingat a plinth area for two- of a two-storied building has been arrived 
storied baiidinga. at by taking the nett floor area of rooms 

in the building, exclusive of corridor, verandah, staircase etc. This rule was 
obtained from Mr. H. V. Lanchester who also told us that in England the design 
of economical plinth areas had now, reached a high state of effidency ; at the 
same time it must be recognised that it may result in largely under estimating the 
cost of the size of the buildings, for instance, none of the imperial secretariats, 
Calcutta are so compact. 

87. A plinth area rate of Rs. 15 for the more important blocks and Rs. 10 

. , . . . j 4u s for ones less so has been taken. 

Plintli area rates for sscretanat and other omce 
bmidlags. 

88. A lump sum of only Us. 50,000 has been allowed for the Stationery and 
Atlowance in esrimate for Stationerj and Printing OfficCS aS it IS pOSSlble that these 

Printing Offices. offices may not be transferred from Calcutta 

for many years. 


Total coat of secretariat and other ofSce buildings. 


89. The total 
Rs. 86,03,030. 


cost amounts to 


Turning to group {d) miscellaneous public buildings, statement K. of the 

OnKriptioiKrimtseellaneansjpdklicbaildinp. buflffin^ detailed list of SUch 
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The estimated cost of each building is only a rough approximation, as it is 
impossible at this stage to estimate more accurately. 

The h’iildings are-— 

(«) Town hall, including office of the Enclave administrations also Public 
Works offices, office of Sanitary Engineer etc., amounting to 
Rs. 1,30,000. 

(ii) Medical school a^d civil hospital, only Rs. 50,000 is allowed 
in'tiaily, as ptcbably a small civil hospital will suffice for several 
years. 

{in) Veterinary hospital, Rs. 14,000. 

(iv) Post and telegraph offices, Rs. 50,000, 

(v) Central police and fire station, Rs. 20,oco. 

(w) Sub post and sub police stations, Rs. 5,000. 

(w?) Vegetable markets and meat markets, Rs. 10,000. 


{vtit) Dairy Rs. 60,000 including quarters for residential staff. 
(ix) Quarters for municipal cattle and horses, Rs. 5,000, 

{x) Quarters for municipal menials, Rs. 15,000. 

(a;*) Schools, Rs 10,000. 

{xti) Cemeteries, Rs. 2,000 initially. 


{xiii) Slaughter house, Rs. 3,000, 

{xiv) Municipal minor officials, Rs. 20,000, 

(xv) Cathedral and other churches — Government grant Rs. 80,000 and 
Rs. 15,000 respectively. 

No provision has been made for an university, colleges, a high school, nor 
for an Oriental Research Institute and museum, as they are not likely to be con- 
sidered a legitimate charge against this estimate. 

The total of the estimate is Rs. 4,89,000. 

91. Although in many of these items only initial and not future development 

figures have been given and in some cases 
only fractional portions of the cost allowed, 
it is open to question whether some of these items are chargeable to_ this 
estimate, as possibly for some time to come existing buildings can be utilised 
for the purposes outlined. This is, at all events, a point for consideration. 

92. Turning to group (e) menial’s quarters, the estimate allows for blocks of 

quarters to accommodate i,8oo menials, 
Menials’ quarters. the remaining 1 43 , for whom accommoda- 

tion is asked, being necessarily accommodated on the premises of the office 
building, to which they belong. 

93. The plinth area rate is taken as Re. i, which rate 

^ . cient, as they will 

Plinth area rates for menials’ quarters* blocks 

The estimated cost is Rs. 2,69,340. 

94. It is assumed that Government 
How desigM are being arranged for. themselves construct all the buildings, 

mentioned in the estimate. 

The action taken in regard to obtaining designs for the various buildings 
is as follows 


is considered sufiB- 
be built in large 


(i) Government House. 

It is believed that designs for Government House are being prepared Iq? 
Mr. Lutyens in England. 


708HD 



General report. 


s6 


(ii) Secretariats, 

Draft terms of competition have been sent to the Secretary of State, in 
which it is proposed to advertise throughout the British Empire for competitive 
designs for one block of secretariat buildings. The idea of this initial compe* 
tition is that it should be the means to the end of selecting architects, who seem 
likely to design what is required to suit Indian conditions, hence^ only one 
block of secretariat buildings is proposed to be given out to competitive design 
at first and not four blocks as proposed by Mr. Lanchester in his 3rd report. 
In this report Mr. Lanchester suggested the dates for the receipt of designs as 
February 1st 1913 (in the case of competitors in the United Kingdom) and 
March 1st 1913 (in the case of competitors in India). As the modified terms 
have already been despatched to the Secretary of State, it is hoped that these 
dates will not have to be postponed. 

The premia offered are Rs, 4 ) 5 ®® 3 >®®®» L 5 ®® three 

best designs. 

(iii) Official residences. 

The Government of India invited by advertisement on the ‘27th July 191a 
architects and others, residing in India, to submit competitive designs for resi- 
dences to be erected at Delhi. 

Five classes of residences are specified in the conditions. 

(a) Class A cost not to exceed Rs. 40,000. Premia (i) Rs. 2,000(3) 
Rs. 1,000 (3) Rs. 500. 

(5) Class B I cost not to exceed Rs. 28,000. Premia (1) Rs. 1,500 (2) 
Rs. 750 (3) Rs. 375. 

(<?) Class B 2 cost not to exceed Rs. 35,000. Premia f i) Rs. 1,500 (2) 
Rs. 75 ® (3) Rs. 375. 

(d) Class C cost not to exceed Rs. 20,000. Premia (i) Rs. 1,000 (2) 

Rs. 500 (3) Rs. 250. 

(e) Class D, cost not to exceed Rs. 15,000. Premia (1) Rs. 700 (a) 

Rs. 350 (3) Rs* ^ 7 S*“ . 


Iri addition, designs for the grouping of 12 to 16 bungalows of classes C 
and'D type and their appurtenances on a site measuring 20 gunters chains by 
15, having roads on all sides, are invited and premia of (i) Rs. 500 (2) 
Rs. 250 (3) Rs. 125 are offered for this. 

95. Designs are to be received not 
*8>8n* tor December 

1912. 


96i. It will be seen that no arrangements have yet been made for the designs 
. of clerks’ quarters, miscellaneous public 

D«^of b«{idmg« .biiremawsgto be buildings (othcr than 


lOf . 


buildings, ofiBce building^ (other 
secretariats) or menials quarters, nor 
has any deagn beai made or invited for any building, ' estimated to- -cost . more 
than Rs. 50,000 with, the exception of Government House, which Mr. Lutyens, 
i% is believed, is now engaged upon. Action in this direction seems to be 
lie^hsary, to 'ensure the commencement of work as early- as possible. - 

97. The final lay out is the most important point, as on it depends the 

architectural treatment of large buildings, 
‘ ^ such as seaetariats, and this IjSy oirt 

can not be decided on till after the return of the English experts in DecembCT 
1912. It is understood that the exports are now en^ged in workingmp thdr 


This will be giveii af tfe end'trf 
tlus report. 


. progiamme of work 
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Lighting. 


59. This report and estimate were to have been prepared by Mr. J. S. 

Pitkeathly c. V. o. but although the latte 
HO. VIII. oihcer worked with his usual energy at its 

preparation yet owing to the multifarious 
and very urgent works (in connection with the temporary accommodation of the 
■Government of India at Delhi) which he is carrying out, he has been unable to 
complete the report and estimate in time to send with this general report. It is 
however essential to give the Government of India some idea as to what the 
cost of lighting would be. An endeavour has been made therefore from such 
information as is at the disposal of the engineer officers concerned in collecting 
information, to frame an estimate, which, it is hoped, will suffice for the present 
in giving some indication of what such cost will be and what action should be 
taken to secure the early preparation of the project . Mr. Pitkeathly’s report 
and estimate will, of course, be completed and forwarded as a supplementary 
document. 


loo. At the present time the City of Delhi together with the Civil Lines 
*■ -r jr-u.- r.j f^^vo clectric light, and there is also a 

tramway service. 1 hese are the result of 
the enterprise of the Delhi. Electric Tramways and Lighting Company Limited who 
have installed a steam plant. It is not at all certain to what extent, if any, this 
company could supply electrical energy for the lighting of the New Capital, or 
whether it would be desirable to leave the electrical supply to them. It is known 
that Mr. Pitkeathly considers that in equity some consideration should be shewn 
to them and that they might be helped by giving them the opportunity to light 
at least part of the new area, but in what direction such help should lie is a 
matter for experts, and Mr. Pitkeathly with his extended knowledge of Delhi and 
the existing plant, and with his experience during the Durbar will be able to help 
in this matter by a report, if it was considered desirable to call on him for one. 


100. (a). An association has been recently formed in London, for the 
„ . . . purpose of promoting a company for the 

The United Provinces Power A»oc»t.on. ^oitation of electric energy, obtained by 

water power on the Jumna river near the bridge on the road from Mussoorie to 
Chakrata. This association has obtained a concession from the United Pro- 
vinces Government, by which the association is given the sole ancl exclusive 
tight to use the water power of the river Jumna between the points where 
the boundary of the Tehri state and the Debra Dun district meets the river on the 
left bank and the mouth of the Bharund Rau on the same bank, provided it is used 
•only for the purpose of generation of electrical energy. The usual other condi- 
tions are set forth in the signed agreement. 


Major General Beresford Lovett, C.B., R.E., who forms one of the Associa- 
tipn, in a letter to the Secretary to Government, United Provinces, forwarding 
the stamped arid signed agreements, sets forth some of the proposed lines of 
a^ctivtiy of the Association. Amongst these is the supply of electrical energy 
in bulk to the Delhi Electric Tramway and Lighting Co., Ltd. and he states 
that negotiations are in progress with the company. The result of these nego- 
'.ttStions is not known, nor whether, in the event of this scheme not being 
icarried out, the Association has any scheme for entering the field as a rival, 
but, in either event, it may be pointed out that the distance of the source of 
power from Delhi is 158 miles, and that the transmission over this distance, 
<especially in a country liable to great atmospheric disturbances, would^ be in 
jthe nature of an experiment, and consequently ^ the plant and transmission line 
■would probably require very special designing, involving a considerable lapse of 
rime before the supply of electrical energy could be es^blished in Delhi. This 
ppint is again a matter for experts. Whether working as a separate company 
of whether supplying electrical energy in bulk to the existing company the 
Whole supply of the new capital would depend on the safety- of a transmission 
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line 1 58 miles long, and it is probable that it would be considered unsafe to 
rely eistirely on this, and this would involve the establishment of a stand by 
of the nature of a steam plant in addition at Delhi itself. It is a point for 
electrical experts as to whether it would not be cheaper to establish a steam 
plant from the first, and not to depend at all upon water power. 


loi. Before closing this subject it may be said that the question of the 

source of electrical energy appears to be 
one that does not concern the Delhi Town 
Planning Committee, and that it would be 
advisable for Government to inform itself 
of the various schemes through its own electrical experts, so that Government 
may be in a position to deal (with full knowledge of facts and figures) with 
companies desirous of supplying the electrical energy. 


The desirab lity of early action to obtain a j3re- 
iimina j reprru on th > :iest ni:. of supplying 
electric e> c'-gy to the "Ser Capitrl. 


It is certain that no company will form unless it is assured of obtaining a 
fair return on its outlay, and Government, after obtaining through its own experts, 
the ir.i'ormation ou.Iined, will be in a position to give definite details to such 
co.cpr '"’es. if it desires to encourage them, or, if private enterprise cannot be 
enlisted, they will know exactly the outlay that will have to be incurred, if 
Government themselves puts down the plant. 


102. In days gone by, when big works were in progress, the use of port- 
^ . .. able steam engines, and the employment 

of bullocks and other animals, was the 
general rule, but, of recent years, especially in the Punjab, these forms of 
energy have been largely supplemented by electrically transmitted pow'^er, so that 
if it is considered desirable to use electricity during the construction of the new 
capital, it will be realised that early action to determine the most satisfactory 
source of supply is very essential. 


A 


large installation 


103 

The remains of the Dxarbar plant, 


was erected by Government for the supply of 
electrical energy during the Coronation 
Durbar of 1911. Of these a considerable 
portion was purchased while the rest was hired. That portion which was 'pur- 
chased together with more recent purchases is now being used for the Tem- 
porary Works at Delhi (lighting roads, houses etc.) and this will eventually be 
available for the new capital, should Government in the end have to put down 
an installation themselves. As to what economies would eventuate from the 
use of this existing plant is one, on which Mr. Pitkeathly should be consulted, 
and doubtless this point will, in any case, be dealt with in detail in his report, 
which will follow. 


104. The estimate provides for the installation of electric light through- 
Scope of estimate. put the new capital, also for electric fans 

. . the more important residences, and to a- 

limited extent in the secretariat and other buildings. 

The cost of power for irrigation and water supply schemes is not included 
as provision for power made in the respective estimates is suflficient whether 
steam or electric plants be installed. 

Stib-beafe oi estimate. 105. The estimate has been split up for 

convenience into the following sub-heads 

(i) Rentable buildings. 

. (2) Government House. 

(3) Secretariat and other offices. 

(4) Street lighting. 

Distribirtion. 

{ 6 ^ Generating station. 

A separate report and estimate in this connection has been worked out 

considerable detail with the aid of 
Mr. Meares, who was much interested in 
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the project and kindly gave valuable help. It does not appear necessary at 
this stage to make any further observations on this portion of the general esti- 
mate, except to remark that the detailed information given therein will be a 
valuable aid in arriving at the electrical energy required for the lighting and 
for the fans of the rentable buildings. 

The cost is Rs. 8,27,918. 

107. Until detailed plans of Government House are prepared, a detailed 
» • i.* - j t • <- .0 estimate of the number of lights and fans 

IS necessarily impossible. For the pur- 
poses of this estimate, it is assumed that the number of points required will be 
four times the number required in a Member of Council’s residence, giving a total 
of 228 points, and in addition 32 fans. This would start Government House in 
a modest way. Whether it is a reasonable sum to fix beyond which the engi- 
neers should not go in installing lights and fans must be left to the experts to 
decide. 


The cost is Rs. 18,200 allowing Rs. Soper point and Rs. 150 per fan. 

108. In the secretariat now being constructed for the temporary accommo- 
. ... ... dation of the Government of India at Delhi, 

and fan. m secretariat bu,ld.ng, and other 

out at a rate of Rs. 31 per ico square feet, 
and this figure has been taken for the purposes of this estimate. The rate allows 
for all the main rooms being lighted, and fans installed in the rooms of officers 
and senior clerks at a probable cost of Rs. 4,45,780. 


109. 

Street lighting. 


There will probably be 67'23 miles of streets to light. It Is assumed 

that the overhead system will be installed 
and that there will be 44 poles per mile 
giving a total of 2,958 poles. The cost of each pole is Rs. 60 erected, complete, 
but without the lighting brackets, which are allowed for at Rs. 25 each for 
the main avenues, at Rs, 15 each for 80 feet avenues, and at Rs. 5-8-0 each for 
other roads. The total cost of street lighting exclusive of the wires is therefore 
Rs. 2,04,551. 


It should be noted that, until the lay out of avenues and roads is settled, 
it Is not possible to say whether one line of poles is sufficient for each road. 
Possibly more may be required, especially for 200 feet avenues in which case, 
if this estimate is not to be exceeded, the number of miles of road to be lit 
must be cut down. 


no. The quantity of copper used in lighting the Durbar area in 1911 was 331 
. tons, and, as the total area to be lighted 

m the new capital will probably be only 
one third of the total area lighted at the time of Durbar, an allowance of 150 
tons is assumed to be on the safe side. With the price of copper wire at the 
' present time in the neighbourhood of 80 per ton (that for the Durbar cost 
^ 70) the cost of' the wire will be Rs. 1,80,000. 


Cost of generating station. 


III. The assumed requirements of elect- 
rical energy are 


Government House ... 


« • « 

Kilowatts. 

5^ 

Official residential quarters ... 


t<ra 

... 400 

Rajahs, shops bazaars and offices 

• St 

« . • 

999 soo 

Street lighting ... 

*•« 


.«« Z50 

Miscellaneous .» .h 

* 9 * 


I5P 

- 


Total 

... I,OOQ 


708HD 
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1,000 kilowatts is equivalent to 1340 horse power, and it is assumed that 
Rs. 1,000 per horse power will cover the cost of the generating plant (with spare 
sets) and the power house. 

The cost is therefore Rs. 13,40,000. 

No credit has been allowed for the remaining Durbar plant, which has been 
referred to in paragraph 103 of this report. This will doubtless be dealt with by 
Mr. Pitkeathly m his report. 

Total cost. IIS. Total cost is 


(1) Rentable buildings 

(2) Government House 

(3) Secretariat and other offices 

(4) Street lighting , 

(5) Distributing wires 

(6) Generating station 


Rs. 

8,27,918 

18,200 

4.45.780 

2 . 04 . 55 * 

1,80,000 

13,40,000 


Total 30,16,449 


113. These will be dealt with at the 

Points needing instructions, programme of work report* 


Tools and Plant. 


114. An estimate for Tools and Plant has not been prepared, as at this 
„ , . ...... preliminary stage, such an estimate 

Howthesum.nestimaUno.X.saK.vedat. Although tedioustO WOrk OUt WOUld nOt 

give information of value m passing orders for the preparation of a project esti- 
mate, while it is well known that the sum obtained by basing the cost on a 
percentage of the total outlay on works, is very reliable. In this case the cost 
of the works may be taken as Rs. 412,78,726 one and a half per c6nt on this 
amount is Rs. 6,19,180. A provision of Rs. 6,00,000 is therefore included in the 
estimate. 


1 15. It will be noticed that in calculating the cost of establishment charges 

Reason for inc'ading this sum in calculations ^ percentage On ^ WOrkS, the COSt of 

lot estabiisbinent. tools and plant is included among the 

expenditure on works. This has been done solely with the object of arriving at a 
better idea of the work the establishment will need to do, owing to the special 
nature of a large part of the plant, a considerable amount of the time of the 
establishment will be occupied on it. An example of this is the purchase of 
second hand plant that needs careful inspection involving long journeys, and 
the laying of temporary tram lines, the erection of workshops etc. 

116. As many large works in India are now nearing completion, it is pos- 

Some economy possible Iran purchase of second sible that many of the tools and much of 
hand plant. the plant coulu be obtained economically 

from them, this is a matter that should be gone into by a responsible expert 
working under the Chief Engineer, as soon as he is appointed ; for not only can 
money be saved to Government, but much progress is gained in obtaining on the 
spot what must otherwise be waited for from England. But previous inspection 
by a competent reliable mechanical expert is essential as second hand plant may 
conceal a rotten core under a goodly exterior j as the intentions of native drivers 
are often better than theif capabilities. 

It may also be noticed that printed lists of surplus stores are seldom up to 
date, and a personal visit to big works about to close down and to the centres at 
which Railway Companies usually collect their plant not in use is essential, if 
good useful plant is to be secured. 
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Suspense. 

117. No estimate has been prepared under this head although one will be 

How dealt with in these estimates. needed in the project, _but for the purpose 

of this preliminary estimate the sum to be 
provided under suspense on the final project will be got from the estimates of 
the different works. 


It is assumed that each work w'hen completed will be relieved of its surplus 
stock by transfer or sale, or the works may be so organised that one stock 
accounds maintained for the whole of the works and that any loss under 
stock will be debited to the works. 


118. It should however be explained that the programme of works presently 

Urgent need of action in starting the collection tO be dealt with relies On some progress 
of materials.^ being made on the collection of materials 

during this cold weather ; to this end an estimate should be at once framed and 
sanctioned to provide for the cost of opening up quarries, manufacturing bricks, 
collecting materials for lime and arranging for sidings so that they may be laid 
dow’n as soon as the approximate position of the main buildings is known. It is 
also assumed that a Chief or Superintending Engineer with some staff will be 
posted to the work so that full advantage may be taken of the cold weather in 
preparing the project as well as in collecting materials. 


Preliminary investigation, maintenance and sanitation during 

CONSTRUCTION. 


up. An estimate may be expedient under this head to cover the cost of 
„ surveys and for the preparation of cross 

sections for roads, sewers, drainage lines, 
rising mains etc., and it is, therefore, explained that the cost of this is included 
in the various estimates. It is essential that accurate levels should be fixed at 
intervals over the area to be built upon to assist in the final lay out of buildings ; 
this is a work that can be done at once, and should be started without delay. An 
estimate should, therefore, be prepared at an early date against which the cost 
can, in the first instance, be charged. Later on, when the project estimate Is 
sanctioned, this estimate will be credited writh the total amount, and the various 
estimates concerned debited with the correct proportions of the total expenditure. 

1 20. It may be noticed that the admirable maps so rapidly prepared by the 

The admirable maps provided by the Survey of Survey of India, are estimated tO COSt 
India. Rs. 14, 2 o 6 , for levelling and topographical 

survey. It may not be realized at what short notice the Survey of India organized 
this survey, and quite at the end of the,, cold weather and with what speed the 
early copies of the map was got out ; the fair drawn map has also been produced 
in the least possible time. The map has laid the foundation on which a good 
lay out for roads, drains, irrigation and water supply pipes can be expeditiously 
designed and is an enormous asset towards the future good progress on the works 
of the new capital. This survey will be made the basis of all future detailed 
surveys ; special attention having been given to this by Lieutenant A. A. Chase, 
R. E., and Syad Zille Hasnain in fixing the topographical details and lines of 
levels by including all fixed marks on the map. It is urged that all future surveys 
on larger scales and extensions of this map be made by the Survey of India, so 
that the map may not deteriorate in accuracy and finish. 

121, Under this heading would come all suras spent on repairs and rene- 

wals to works that have been constructed 
Maintenance dming construction. handed OVer tO the Delhi 

Enclave. The amount of such will not be heavy as it is probable that most of 
the residential quarters will be handed over and occupied as soon as they ^ are 
constructed. From the date of transfer they will, presumably, be mmntained 
by the Public Works Department from the annual grants for^ this purpose. The 
same will apply to roads, many of which will serve the occupied bungalows. ^ As 
regards the maintenance of secretariat and other office buildings, it is unlikely 
that any of them will be completed in all respects until much before the time of 
occupation by the Government of India, So that the maintenance charges will 
be little if any. No separate provision is made in this report for maintenance 
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soon will have passed and time may therefore be taken to work out the designs ; 
these are highly technical and present many difficult problems of a minor character 
that must be solved before the designs can be fitted closely to i he buildings, 
compounds and roads to be ameliorated by this outlay. Moreover “ specials ” 
may need to be designed and manufactured and rates are easier if time can be 
given and last but not least the competition for labour and material will be 
reduced if work not essential at the start of the dty is postponed. This post- 
ponement will not mean that the monsoon of 1916 must be borne without a 
sufficiency of drainage because the work can be started so as to secure this ; the 
natural drainage system is likely to be effective till the buildings are well advanc- 
ed and a sufficient sanitary organisation must be installed for the labour on 
works. 

Water to start avenues, parks and gardens will be one of the first demands 
, TIT , • .• as soon as the lay out is finally accepted : 

untortunately the machinery and pipes 
must take time to make, and as Lieutenant Sopwith urges the plans for this work 
should be got out first of all to secure early delivery. If early orders are given on 
the points at issue to the staff working out the project it is hoped that the Secre- 
tary of State can be put in a position to call for tenders by the first of April next 
and in that case the plant should be delivered and laid by April 1915, or two 
years from the date of calling for tenders, previous to that there is nothing for it 
but to start the arboriculture on the water to be got by minor installations on 
the subsoil and from the canal. 


Estimate no. IV. Water supply, 


Similar remarks apply to the installations 
of the domestic water supply. 


Efficient arrangements must be made for the water required for works, the 
labour on the works and the engineer and audit office staff to be housed on the 
spot. The best way to get this supply has yet to be worked out. Pumping 
from tube wells of the pattern designed by Mr. Ashford, Superintendent of the 
Canal Workshops at Amritsar, is the most hopeful source, failing this a connec- 
tion with the municipal main must be laid. 

The development of works will be started as soon as a lay out is received ; 

Estimate no. V. Road,. this will contain type plans and specifica- 

_ tions ; so that there will be no need for ^ 

further delay j the setting out being simple and the labour required unskilled, the* 
expenditure on this work can therefore progress “ pari passu ’’ with that on build- 
ings. The planting of avenues will of course be dealt with as soon as transplants 

are ready ; indeed a nursery has already been sown with the seed of suitable trees 

by Mr. ae Montmorency, and is under the care of Colonel Cole and his gardeners. 

The expenditure on parks will be of a preliminary character until irrigation 
E,iimatsso.vi. Parks. arrangements are complete, but it may be 

possible to do some development with 
moie advantage in one year than in another, the sum to be spent is not large and 
is likely to be evenly distributed throughout the period with some extra expendi- 
ture in the years irrigation becomes available. 


As has already been said the programme of progress is entirely governed by 
EsUmstft no* vu. BuUdin|^. the buildings and it is essential to secure 

arrangements, for the delivery of detail 
plans and of materials in due time ; it does not seem necessary to go into further 
detail on this point now. It is usual tor the staff of a large WOTk as soon as they 
get together to make a detailed programme of progress to be achieved and to 
calculate out the quantities of material and labour needed during each month over 
which the programme extends ; it is hoped that the information already collected 
will enable this to be done. 


The early installations nf electric lighting is a desideratum, but as explained 
'&sfB»toDaVin Lighting. ^ paragraph 100 the source of supply 

; ■ has to be determined; until then only 

arrangements can be made. The • same remarks apply to this 
made on the irrigaibn and domestic water aipply; - The expendi- 
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ture will probably be spread fairly evenly over all years being in stores and plant 
from England. 

On the right selection and timely drafting in of the establishment depends 
„ . , ,v t7 . uf t. . ’■-ot only the achieving of the prog- 

ramme of progress, but also the efficiency 
of the designs and quality of the work. By February or March things should be 
so far advanced that the establishment required for the work to be done, in the 
years of peak load (1914-1915) should begin to arrive, as already said a large 
body of workers are already on the spot finishing up the works required for the 
temporary buildings and many of these will have probably been drafted in to 
prepare the surveys and plans for the project. The whole staff needed for the 
year of maximum expenditure should be on the spot by October next, having 
taken whatever leave they need for two years to come so that there may be no 
interruption of local knowledge and personal acquaintance with contractors, 
labour, and the intricacies of design, all this is a part of the rudiments of the game 
and this digression is therefore abruptly ended. 

Great foresight and experience is needed in purchasing tools and plant ; that 
_ ^ V O' 7 j or * these may be on the spot when needed and 

Estimate no. X. Tools and Plant. , j • t t j* t 

be of the kind required. In India the surplus 
of labour when the agricultuiist does not need them is great and if this season 
can not be fully utilized owing to the absence of some essential plant the year 
is lost. This, too, is of the rudiments of the organization of a big work and will 
be attended to by the Chief Engineer as soon as he takes over. The expenditure 
will be much the same in the first two years and rapidly tail off after. 

E.stablishment. 

1 31. Since the work of construction is of a concentrated and somewhat novel 
_ , character, it is probable that the cost of 

establishment will vary from the rate of 
33 per cent on works, laid down in Code Rules, as the result of experience, all 
over India. An estimate in some detail seemed necessary as the figure got by 
the 23 per cent rule is very large ; about one crore of rupees, and it will be very 
useful to know at once whether so large a sum will really be required ; a pro- 
gramme of construction has, therefore, been framed and a suitable staff worked 
out. 


132. Novel features are the employment of experts from Horae to design 
Special points to be taken into acconnt in fore* the lay out, and of architects to prepare 

casting the cost. the drawings of the buildings some of 

whose designs will be got by competition and others by comraissien.^ It is also 
possible that architects may be employed to supervise the work. Contractors of 
experience and standing too may be forthcoming to undertake to build according 
to the drawings and specifications on sealed contracts under penalties : whereas 
on large irrigation woiks the so called contractors are little more than labour 
agents depending on the staff for the proper supervision and instruction of their 
labour. 

133. It is of some importance to calculate what the effect of these arrange* 
Effect of obtaining drawings of bulJings cy ments will be, the problem is not a simple 

competition. as somc part, if not all, of the money 

saved on establishment by having experienced contractors with as much engineering 
knowledge as is needed to build, will be spent in the form of higher rates on the 
works themselves. In the same way, if architects are employed to supervise their 
own work, some part of the commission paid to them for this, must be spent 
over again on engineers to manage the contractors. Architects and engineers, 
who have gained their experience in England, find it difficult to understand that 
in India no order, that can be evaded, is carried out ; and that the engineer-in- 
charge must expend even more energy than the contractor to get work done. 
This is one of those things that differs much in the East to the West that is learnt 
subconsciously by the Government official, who comes to India at an age when 
impressions are readily formed and acted on. At the same time the erection of . 
fine buildings makes it necessary to have the advantage of the services of men 
who have in the same way been brought up on similar work at home, in the 
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estimate, now put forward, these difficulties are not quite fairly met : as no 
deliberate attempt has been made to definitely calculate the operation of these 
forces ; the most that can be said for the estimate from this point of view is that 
it is put forward by thoughtful officers, who have reflected deeply on the problem, 
but have been too preoccupied with more important work to go more deeply into 
the arithmetic of the organization. 

134. The staff required for each official and their pay has been carefully 
. , gone into and tabulated in statement A of 

Facts on whiCD the estimate IS based, ^ •«- o *1 k 

estimate no. IX. Mr. Bailey, the Audit 
officer, has kindly assisted in supplying information for this statement. 

134. The staff considered to be necessary to meet the construction pro- 
„ ^ , gramme already fully discussed in the part 

r macy s .. require . report dcvoted to that subject is a 

chief engineer with three superintending engineers, each of the latter to have 
an average of three executive engineers, and each executive engineer, three 
assistants, and the latter the usual staff cf subordinates; details will be found 
in Captain Roberts’ report and statements. In addition an architect of experience 
and standing will be attached to the chief engineer’s staff to deal with architectural 
designs and get out designs himself through his staff. But it will be necessary 
for engineers and architects to co-operate in this if the staff is to be fully utilised 
during the time the designs and estimates are in hand. The architect will be 
reeded to advise the Chief Commissioner on the minor designs put up for sanc- 
tion and all matters affecting the appearance of the city. 

136. The expenditure on the Committee of experts has been estimated in 

_ ^ detail and comes to Rs. 1,65,000: that of 

this office is Rs. 1,00,000; other special 
officers' from time to time employed in connection with the Committee are likely 
to cost another Rs. 1,00.000. The prizes for competitions already arranged for 
will cost Rs. 2 i,6oo. The cost of fair drawing the selected design for a secretar- 
iat got by competition will cost Rs. 18,000. 

It is difficult to estimate what will be eventually paid in commission to 
architects but it is assumed that Rs. 40,00,000 worth of buildings will be drawn 
out in detail by outside architects at a cost of Rs 1,20,000 ; the remaining build- 
ings being drawn out by the staff ; except Government House for which it is 
estimated that the architect will be paid Rs. 1,75,000. The total expenditure 
therefore on selection of the site, the preparation of a lay out and the design of 
the principal buildings and some bungalows is Rs 6 99,000. 

137. Some special staff is needed— an Audit officer and staff has been provid- 
ed for under accounts, a sub-head of 
establishment. 


Special staff ptovlded for. 


The Land acquisition officer and his staff have been included and special 
Colonisation officer provided to give individual attention to the cultivators 
whose holdings have been vacated to make room for the Imperial City. These men 
are suddenly called upon to start life afresh with no preparatory training from 
which to gauge how best to set themselves up to advantage. Every effort is being 
made to supply them with land on which to build themselves new homes, but 
unless an officer of sympathy and with experience in such work is ever present to 
assist each one by timely advice and persuasion and to propose suitable remedies 
for individual cases of hardships, many cruel tragedies must he enacted vpthin the 
pr^?ii^cts of the future capital. 

_ For ftrhmmfftural •mark a gardening expert is needed who will require an 
assistant as the tract to be dealt with is large and work onerous ; the whole beauty 
of the city depends on how he carries out the details of the plans. 

It is also proposed to attach to the Chief Engineer an officer qu^lifi''d in 
to deal with contracts and such like work as much depends in having contracts 
and promptly drawn out ; this is not work that engineers busy ih carrying 
^091^ designs can be expected to make time for. In any case it.is better that 
should draw up the contracts for all the engineers than that all the 
have to study how to prepare proper contracts There will be 
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Percentage cost of establishment on outlay. 


other legal work on which this officer can be employed. A sanitary officer will 
doubtless be insisted on ; the works being close to Delhi will be much visited; 
but on large works in the Punjab a special officer is not employed, the engineers 
attending to these details themselves. Perhaps some economy can be got by 
giving the Health Officer, Delhi, an allowance to supervise and advise on sanitary 
arrangements. 

138. Provision has been made for five British foremen on Rs 450 a month, 

Master craftsmen or foremen masons, carpen- mOSt, if not all, tO be gOt OUt from England ; 

these men must be capable men of the 
artizan class selected as likely to be efficient in teaching the more difficult part 
of their trade to the native workmen. Very high class stone, wood and iron work 
will be required, and unless master craftsmen are obtained, really good work 
cannot be expected. Five is a small allowance but it is assumed that the firms of 
contractors will also have such men in the'r employ, otherwise they will not be 
able to satisfactorily carry out the specifications. 

139. The drafting in of the staff has been discussed under the programme 

of construction and the year by year total 
of the estimated cost of the staff proposed 

is given in paragraph 128, it will, therefore, suffice to examine statement C of 
Captain Roberts’ estimate and notice that in calculating the percentage of the 
staff on outlay he has omitted expenditure in England and included that on tools 
and plant but excluded land. This has been done to see whether the staff 
proposed is likely to be right as work in India will need more staff than that done 
at home. The staff provided amounts to 21*5 per cent on the expenditure fore- 
casted for the first year of construction f 1913-14) 9.3 in the second, 13.6 in the 
third, 2 1 ‘4 in the fourth, and 30.7 in the final year. 

The total outlay on establishment being 16.55 on the expenditure in India 
on works fless land but including tools and plant). The percentage on works 
(Rs. 4,12,70,380) both in England and in India less land and tools and plant is 
about 14.75, this is usual for this class of work and would indicate that the pro- 
posals made for staff taking into consideration the help to be got from architects 
paid on commission will be much the same as if the- designs were prepared by the 
staff. But there can be no doubt that the results of employing experts in their 
own line selected by competition and nomination is likely to be better than 
engaging staff for architecture ; it is at any rate in accordance with the practice 
of the profession in England. 

140. In the last paragraph of his report Captain Roberts has compared the 

„. .. . u i. j £ . t.1- u £ • proportion of establishment under the heads 

The proportion by sub-heads or establishment is r i* • i • t 

very cLse to that asceitained to be usual. 01 uirOCtlOTl, 2,CCOUnt 3.nci Construction 3.11(1 

finds that it is very close to the percentages got as the average for all India 
vis., 9:3:34 respectively ; this indicates that the scheme of establishment has been 
correctly proportioned. 

Points on which instructions will be required to facilitate the 

EARLY PREPARATION OF THE PROJECT. 

1 41. Each officer has abstracted at the end of his report the above points 
and these will now be briefly recapitulated, in dealing with the programme of con- 
struction emphasis has been laid on the importance of placing an engineer officer, 
with a suitable’ staff to work at once to begin the preparation of the project 
estimate ; if this is done it will be necessary to draft instructions for him at once, 

142. Before taking up these points the following matters that require the 

early attention of Government should be 

Matters that require early attention from Govern- listed 

(1) The agency for supplying electric power, 

(2) Whether: an unfiltered irrigation water supply is -accepted. 

(3) If so whether the sewage effluent may be pumped up with the irriga- 
tion water. 

(4) To what extent, if any-, river and towtt improYenients shbuld come ’with- 
in the scope of this estimate. 


meat 
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(5) The same for the afforestation of the ridge. 

(6) The same for diversions and remodelling of any part of the railway 

systems, the ceremonial station for instance as well as bigger or 
smaller alterations to existing things. 

(7) To what extent, if at all, the construction of roads and avenues 

included in the lay out may be deferred to the future and thereby 
excluded from the project. 

(8) To what extent park areas are to be developed during the currency of 

the project and what work should be definitely postponed to the 
future. It is obvious that this is a work on which an indefinite sum 
of money can be spent, it is necessary therefore to lay down how 
much may be done at the start leaving further development to be 
dealt with decade by decade as funds and experience dictate. 

(9) In the matters of buildings it is important to arrive at an early deci- 

sion on the limit to the rent that should be paid by each class of 
official so that the corresponding standard of building may be 
estimated for. 

(10) It is also important to determine to what extent the practice of living 

in clubs, chummeries, hotels should be encouraged or utilised in 
reducing the number of buildings to be erected. _ It is felt that large 
savings may be made in all classes of quarters in this way and at 
the same time greatly reduce the cost of living to the individuals 
concerned and perhaps enable them to live in a way more to their 
taste. 

(u) It is important to arrive at an early decision as to the sums which 
may be spent on the various public buildings, it is obvious that 
the accommodation being given the cost of the buildings may be 
varied over wide limits according to the self restraint or luxury 
employed in materials, workmanship, etc. In engineering parlance 
the plinth area cost needs to be fixed for the guidance of archit- 
ects and engineers in design. 

(12) To what extent administrative buildings will be constructed by this 

project, which these are to be and how much may be spent on each, 
i.e., whether they are to be economically built, or to be made fine 
erections to accord with some other building that challenges com- 
parison and so forth. This may involve an enquiry as to what ex- 
tent the existing buildings can be utilised ; this may take time ; 
neverthless it is necessary to know what sum is to be set aside 
under this head before the project can be completed. 

(13) Government should exert themselves to arrive as quickly as possible 

at a final list of accommodation required. All departments of 
Government have taken much interest in these and with the help 
got by the persistent energy of Mr. de Montmorency and Captain 
Roberts the lists are far advanced towards completeness but the day 
of actual completion will be indefinitely postponed unless a master 
mind having the needed authority takes up the file and terminates 
the considerations being thoroughly gone into and arrives at a 
decision suitable to the merits of the case. 

(14) Whether a sanitary installation of dry refuse carts, incinerators, 

latrines, bathing and dhobi ghats is a charge that should be made 
to the project. 

(15) Whether the audit office will be debited to “ 18 Administration *’ or 

to this project ; this has iilready been referred by Mr. Bailey. 

(16) Where new roads run out into the country or enter the city the point 

at which the cost of construction ceases to be debitable to the New 
Capital and should be paid by the Local Boards or if at all. 

143. The points on which the engineers preparing the project should be 

PoW on the engineers preparing the “stmcted may be enuinerated_ estimate by 
p^oi^ct should be ©Suinate, Omitting l^ixu which IS already in 

process of being taken up. 
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The points have already been discussed in the individual reports and the 
more important dealt with in the general report. 

Estimate'no. II 'a) Storm water drains. followed by the 

main outfall of the storm water drain. 

(2) To what extent if any sewage may be allowed into the storm water drains. 

(3) The rainfall run off to be provided for from different classes of catch- 
ments. 


(4) The maximum velocity to be allowed in the storm water drains. 

(5) A specification for the pitching of these drains. 

Estimate no. II (5). Sewers. ^ (^) Whether sewage is to be Water 

borne throughout the area. 

(7) Whether a separate or combined system of sewers and storm water drains 
is to be designed. 

(8) To nhat extent the bath rooms, etc., of the bungalows are to be con- 
nected to the sewers. 


{9) The form of sewage disposal. 

(10) To what extent the existing sewage form at Ferozeshah Kotla is to be 
remodelled and whether the cost is to be borne by these estimates, 

(i 1) The method to be adopted for ventilating the sewers. 


(12) The extent to which flushing is needed and how this should be effected. 

(13) The extent to which expansion of population is to be provided for in 
designing the sewers. 


(14) The technical points to do with the alignment of the sewers, the material 
to be employed in construction, the minimum sizes, velocities etc, etc, will suggest 
themselves to the sanitary engineer and medical experts of Government. 


(15) Whether or no the cost of the sanitaray installation is a proper charge 
... „ , . o . . „ • to the project. 

Estimate no. II (c). Sanitary installation* ^ 


(16) If it is to be made, the class of collecting carts, incinerators, latrines, 
watering carts, etc, to be estimated for. 

(17) The question of the filtered or unfiltered supply and the use of the 

effluent has already been referred to in the 
Estimate no. III. Irrigation. previous paragraph as matters needing 

orders from Government. 

(18) The extent to which canal subsoil and river supplies are to be utilised. 

(19) Localities for which irrigation should be provided. 

(20) Intensity of irrigation. 

(2 1 ) Situation of pumping station and reservoir. 

(22) course of power and class of pumps. 

(23) Population for which drinking 

Estimate no. IV. Doirestic water supply. provided. 

(24) Quantity of supply per head of the same. 

(25) To what extent water will be required for irrigation, for instance the 
ridge, which is above the level of the irrigation scheme as at present proposed, 
and the cantonments. 

(26) To what extent, if any, the existing water works should be utilised. 

(27) Whether the capital cost and maintenance charges are to^ be propor- 
tioned out to the cantonments. New Capital and Indian city extensions or the 
water be charged for in bulk as supplied. 

(28) Where the intake works should be placed. 
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(29) Allowances to be made for evaporation and wastage from settling tanka 
and filters. 

(30) Provision to be made for increased population. 

(31) The type of settling tanks to be used, the length of time to be allowed 
for rest and the velocity of water, if continuous tanks are to be used. 

(32) Whether slow or rapid sand filters are specified or a combination of the 
two and their rate of filtration. 

(33) engines and pumps to be used for the unfiltered and 
filtered water and the duration of daily pumping. 

(34) The material to be employed in the construction of the rising main 
and whether a single or double line should be employed and whether distribution 
should be made from it or not. 

(3-5) The site and size of the service -reservoir. 

(36) The extent to which valves and meters are to be used on the distri- 
bution system. 

(37) Whether a combined irrigation and domestic water supply scheme is 
to be estimated for or not. 

(38) The extent to which the construction of roads proposed in the lay out 

may be deferred to the future, has already 
Estimate V. Roads. referred as a matter needir)g the at- 

tention of Government and doubtless the Committee will make recommendations 
on this as it is a matter well understood in town development schemes. 


(39) The extent to which ridges should be adhered to in the lay out to 
facilitate drainage and reduce the cost of bridging, this will be dealt with by the 
Committee in their lay out. 


(40) Where roads chargeable to this project should end and become charge- 
able to other bodies has already been referred to as a minor point needing the 
attention of Government. 

(41) The alignment of roads; this is. the lay out on which the Committee 
are at work. 


(42) The cross' section of each type ohroad, i, ^.^its width, the arrangement 
of avenues, paths, walks, rides, lighting posts, gutters, sewers, irrigation and 
drinking water pipes, hedges, and what no.t. This too will be dealt with by the 
Committee. 


(43). The specification, that is the material to be used and the dimensions to 
be employed. 

Practise on these points is ever varying and the specification of what is con- 
sidered to be the most suitable practise for Delhi will be furnished by the Com- 
mittee. 


(44) The extent to which park areas should be developed in the project is 

Estimate no. VI. Parks. ^ point to which the attention of Govem- 

ment has been called in the preceding 

paragraph. 

(45) The means to be eniployed for the irrigation of the different parks ; 
this will largely^ depend on their final location, some may be economically done 
from the subsoil being^ too far removed from the irrigation mains to justify the 
expense of a'branch main ; others may possibly be quite well served from the canal ; 
while others again, might be only get-at-able from the domestic supply. 

(46) Any information available of the cost of establishing parks and a speci- 
fication of the work to be done will be most helpful.- 

(47) The extent- to which levelling up is to be done, and whether a,ny levell-. 
ing down of mounds, etc, is desired.. 
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(48) Whether any special arboricultural or horticulti.i.-al treatment is needed 
to the old ruins that come inside the park areas and also to those that are isolated 
so as to show them up and add them to the amenities of the place. 

The most important points about buildings have already been referred to as 

matters needing early attention from Gov* 
ernment ; these are 


Estimate no. VII* BuildingSt 


(49) The percentage on pay that should be fixed as the maximum rent down 
to which the cost of the building should be kept for each class of residence. 

(50) The extent to which clubs, hotels, chummeries are to be utilised in cal- 
culating the buildings required. 

(51) The sums which may be spent on the different public buildings to 
guide the engineer and architect in the quality of the material to be employed. 

(53) The administrative buildings to be built from the project and the charac- 
ter of their architecture. 


(53) The need fora final list of accommodations for all ^ class of buildings 
required at Delhi, 

(54) It may be noticed that instructions on technical points are up to date 

because conditions for competitions have 
been got out, and Mr. H V. Lanchester 
devoted considerable time and thought to make these as complete as possible ; 
further more these conditions provide that the assessors shall reply to all ques- 
tions asked by the competitors. This accounts' for the few minor points that 
are outstanding on this very large subject. 


(55) The agency by which electric energy should be supplied has already 

been given as a matter that needs the atten- 
tion of Government. 


‘Estimate no, VIIl. Lighting. 


Mr. Pitkeathly’s report is awaited and will be sent in when received ; the 
following are the alternatives for which orders are needed. 

(56) To what extent, if at all, power from the Delhi Electric Tramways 
Company, is to be utilised; 

(57) What use is to be made of the Hydro-Electric syndicate, who have a 
concession from the United Provinces Government. 

(58) What point;if any, of the installation on the Durbar site is to be utilised* 

(59) What arrangements, if any, are to be made for electric power to drive 
plant during construction. 

(60) The situation of the power station and other technical details may be 
left to be dealt with by Mr, Pitkeathly. 


(61) It is not proposed to catalogue any points under this head as plant can 

perhaps be left to be dealt with by the 
Estimate no. X. Tools and Plant. Engineer, but it is necessary that an 

early start be made, in obtaining plant for sidings, railway trucks, stone cutting 
machinery (if needed) and so forth. 


(63) Establishment is outside the scope of this report and has only been 
^ , dealt vrith in this preliminary report and 

Eshmate»o.ix. Estabhshment. estimate to obtain figures for the cost of 

building the New Capital and to substantiate a programme of progress on which 
the actual final outlay much depends. 


Rates. 

144. Eacbt, estimate has attached to it a schedule of the rates employed in 
. . arriving at values, no useful purpose will be 

ere given. Served by rearranging them and adding a 

schedule, to this report as the rates for the-sarae class of work sometimes differ 
according to the engineering, purpose for which the work is done, and it will^ 
therefore, be better to consult each schedule separately. 
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145. 1 1 has been assumed that the rates for labour and material will remain 

... as at present throughout the currency of 

isa no. anticipate . works. This may be thought to be 

optimistic as the rise In the cost of living has been rapid of late years ; and it is 
thought by many to be still going on, at the same time extravagances are apt to 
be covered by the explanation that rates have risen. 

146. Some well thought out arrangement to control rates will be required so 

Q . , ^ , . . that contractors may not play off can- 

tonments, new capital and municipal staff 
one against the other; not to mention the large amount of work likely to be in 
progress by private enterprise. 

Concluding remarks. 


147. Some words of acknowledgment are due to the cordial assistance at all 

Acknowledgment of ccrdial assistance received times received by the Staff of this officG 
from various officers. ffom ofBcials at Delhi and indeed from far 

distant places, calls for files, facts and figures being always promptly responded 
to ; among the former the following may be mentioned, Mr. T. Salkeld, Muni- 
cipal Engineer, Delhi ; Mr. R. H. Sears, Resident Engineer, East Indian Railway ; 
Mr. C. B. Barrie, Executive Engineer, Southern Punjab Railway ; Mr. W. H. Scott, 
District Traffic Superintendent, Great Indian Peninsula Railway Mr. E. Home 
Purves, Executive Engineer and Mr. J. L. Sale, Assistant Engineer, Western 
Jumna Canal ; Mr. J. S. Hope, Executive Engineer of the -Agra Canal ;.Mr- G. 
Saunderson, Superintendent of Archaeology, Northern Circle, Agra ; Mr. A. C. 
Griessen, Superintendent, Taj Garden, Agra. For much of the hot weather 
many of these officers had a good deal of their time occupied in shewing the 
Experts over their work and in making observations, finding plans and supplying 
information. 


148. In paragraph 

The Survey of India. 


120 the promptness with which the Survey of India 
surveyed the tract and delivered early 
copies of the maps is recorded. The survey 
was organized by Colonel S. G. Burrard, R. E., C. S. 1., F. R. S., and placed by 
him under the direction*of Major C. H. D. Ryder, R. E., Superintendent of 
Northern India Survey. Lt. A. A. Chase, R. E., was the officer in charge of the 
party with Syed Zille Hasnain, Deputy Superintendent in charge of the levelling 
operations. The good work done received the cordial appreciation of the Com- 
mittee. The work of reproduction both at Dehra Dun and Calcutta was quickly 
done. The usefulness of the maps being much improved by the valuable advice 
and help obtained from Major W. M. Coldstream, R.E., Superintendent of the Map 
Publication office, Calcutta. 


149. In work of this sort it is exceedingly difficult to obtain quickly just the 

The help received from estahlishment promptly right men ; the Surveys and drawing work 
supplied by the Canal Department. have been greatly advanced by the prompt- 

ness with which Mr. J. G. Davis, Superintending Engineer, Derajat Circle sent up 
Malik Jamal-ud-din, Sub-overseer and with which Mr. W. P. Sangster, Executive 
Engineer, Upper Swat River Canal, relieved B. Kushi Moharaed. More recently 
still Mr. F. E. Gwyther, Chief Engineer, has supplied ahead clerk and Mr. F. C. 
Rose, Superintending Engineer, a head draftsman. 

150. It will hardly have escaped attention that a preliminary estimate of the 
The help got from the lists of accommodation outlay On the ncw Capital only became 

required. possible because the lists of accommodation 

required were as complete as they are ; this is largely due, as already said, in 
paragraph 143 (12) to the resistless energy with whiefi Captain Roberts and Mr. 
de Montmorency have pursued the subject, and also to the interest taken in it by 
the departments concerned. These lists should now be made final ; it is difficult 
for the laymen to appreciate how much delay is caused by want of finality in a 
few items which to them may seem unimportant and not likely to have much 
influence on decisions. But this is not so and the authority of Government 
should be used to determine what should be the accommodation for which the 
project should be prepared. 
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Estimate No. I— Land. 


Report dated 2ist September igts by Lieutenant G. E. Sopwith, R.E., 
estimate of the cost of acquisition of land. 


on 


the 


1. The committee recommended that certain land in the vicinity of Delhi 

Committee’s proposals. be partly acquired and partly placed 

under restrictive control. These areas are 
shown on the map, accompanying the committee’s report. 

2. The boundaries, which were shewn as straight lines on this map, have 

Description of the blocks. f altered SO as to follow village 

boundaries, and the map, which accom- 
panies Major Beadon’s report on the cost of land acquisition, gives the boundaries 
as now proposed, as well as the sub-division of the whole area into blodts. 
marked A, B, C, D and E. 

There is also an area to the north of Delhi, coloured green, and referred to 
by Major Beadon as “ The Delhi city expansion tract.” 

Of these areas A is the cantonment site, B is the site of the imperial city 
proper, C is an area which will possibly be used for expansion and for other pur- 
poses not yet settled, D is the area for future development of the imperial City, E 
is the site for sewage farm, racecourse, parks, river frontage schemes, etc., 
while the area to the north will also possibly be utilised for expansion of the 
existing city on certain lines, referred to by Major Beadon in his report. 

3. Although all these areas involve large expenditure on acquisition, it is 

- . , , only proposed in this estimate to consider 

Land for new capital. the cost of acquiring blocks B and E, 

which will be needed for the construction of the imperial city from the start. 
Block A affects the Cantonment only, while the other blocks, it is assumed, will 
be treated as separate projects, the cost of the land being debitable to contempo- 
raneous projects for future development, and not being a charge against the New 
Capital. 

4. Although block E is included, a decision is required as to whether the 

n, , _ cost of acquiring this block should be 

debitable to the new capital or to some 
other projects. The details, financial and otherwise, connected with each of 
these blocks are given in considerable detail in Major Beadon’s report. 

5. In this estimate the capitalisation of abatement of land revenue, and also 

, , of returns has been taken at 25 years’ pur- 

chase. A return from new rents of land 
to remain agricultural temporarily of Rs. 18,272 per annum is calculated by 
Major Beadon. For the purposes of this estimate the capital value of this 
is taken at 5 years purchase, as it will probably be required for other purposes 
after that interval of time. 

6. Major Beadon has assumed a ground rent of Rs. 24 per acre per annum 

„ , , j .r , Til j 2is returns from Class II land in block B, 

the Hon Die the Home Member having 
suggested a ground rent of Rs. 10 per acre per annum. The financial difference 
caused by taking a ground rent of Rs. 10 per acre per annum has been shewn in 
the estimate. 

7. It is assumed that the principle of premia will be adopted, and the esti- 

Premia. mate is based on this assumption. 

8. As regards block E, the revenue is at present derived from agricultural 

- , , . V, . tenants, and as the sewage farm will be 

Situated in this area, it is assumed that the 
new rents, calculated by Major Beadon at Rs. 24,370 are likely to be received 
perpetually. For the purposes, of this estimate therefore, the rental has been 
capitalised at 25- years’ purchase. This is then, a point, on which definite 
instructions will be required when orders for preparing the project estimate are 
given. 

9. For' the reasons given in paragraphs 3 and 4, only the acquisition of 

..... . , blocks B and E are considered in this fore- 

; , Aren cons'dered in forecast of expenditure. . . r" . . 

cast. 
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10. It will be noticed that, in the estimate, no account is taken of interest 
Reasons for interest on capital outlay not being on Capital, the reason for this being that it 

Included in estimated cost. is not known whether the acquisition will 

be financed from loans or from revenue. Furthermore the principle of premia has 
been assumed in the estimate, and this may be altered, thus increasing the 
annual ground rent, but necessitating the inclusion of interest charges on capital 
outlay, which outlay would be, in the case of bloclc B, more than recouped by 
the receipt of premia, 

11. If the principal of premia is adopted it is probable that no receipts from 

probable earliest date for commencement of this SOUrce WOUld be available till the end 
receipts from premia. of 1913-14 at the earliest, as it would be 

advisable to completely organise all establishment, and to get the construction of 
Government buildings well in hand, before allowing private owners to start build- 
ing operations, thus causing in all probability considerable difficulty to Govern- 
ment Engineers in keeping down rates, as private owners, desirous of an early 
return on their outlay, would be prepared to attract contractors and labour from 
Government works by the offer of abnormal rates. Such was in several instances 
the case during the Coronation Durbar of 1 91 1, when the conditions prevented 
the temporary exclusion of private owners. 

12. As a special acquisition officer is to commence acquiring the land on 

Forecast of expenditure year by year. October 15th of the Current all draw- 

ings from the Treasury will be made be- 
fore the end of the current year. The whole expenditure in acquiring blocks B 
and E will therefore be incurred during the current year. The value of the home- 
steads has been included in the forecast, so as to be on the safe side, although 
Major Beadon assumed that some of them will not be acquired till later. In 
Major Beadon’s report the value of subsequent outlay in acquiring homesteads 
is given as Rs. for block B, and Rs. 1,32.710 for block E. 

Neither Major Beadon’s report nor this forecast allows for possible enhance- 
ment of cost of acquisition by the courts. 

The capital outlay is therefore— 

Rs. 


1912-13 

Subsequent years 


2 a. 49>355 

Nil. 


Estimate No. i of cost of acquisition of block B for the New Capital. 

Rs. 

(1) Outlay.—.. 

(a) Cost of acquiring land ... „l ... 9,72,670 

(i) „ „ house property in abadis (homesteads) 4,53,215 

(c) Cost of redemption of assignments ... ... 60,960 

(d) Capitalisation of abatement of land revenue at 25 years’ 

purchase (Rs. » 3 , 734 ) •« ... ... 3 > 43 > 35 ‘> 

(«) Capitalisation of abatement of Malikana (Rs. 2,592) ... 64,800 

(2) Returns.— ^ 

{a) Initial premia on class III land (Rs. 500 per acre) ... 4,24,000 

(d) Initial premia on class IV land (Rs. 5,000 per acre) ... 12,35,000 

(e) Capitalisation of agricultural rents at 5 years’ purchase 

(Rs. 18,272) ... ••• ••• 91,360 

{d) Capitalisation of ground rents on class II land a| Rs. 24 

per acre per annum •«« |2, 16^800 

(«) Capitalisation of ground rent on class 111 land at Rs. 25 

per acre • •• ••• 5,30,000 

(/) Capitalisation of ground rents on class IV land at Rs. 

250 per acre per annum ... ... „. 15,43,750 


Rs. 


*8,94,995 


5P,4o,9«9 

Net capitalised profit resulting equals ... ... Rs. 31,45,915 

Net capitalised profit (if ground rents on class II land 

are taken at Rs. 10 per acre per annum) equals . ... Rs. 24,36,1 15 



Estimate No. I— Land. 


EsiimaH No. a of cost of acquisition of block E for the New Capital. 

Rs. Rs. 

(i) Outlay.’^ 

(a) Cost of acquisition of land 


••• ••• 6,02,370 

bouse property in abadis (home- 

••• ••• ••• 

(«) Cost of redemption of manfis ••• ««• 27,430 


ib) 

steads) 


(d) Capitalisation of abatement of land revenue at 25 

years’ purchase (Rs. 8,381) ... 2,09,525 

{2) Returns.'-^ 


9»7a.035 


(a) Capitalisation of annual agricultural rents at 25 years* 

purchase (Rs. 24 , 37 ^) ••• ••• *•• ®j 09 » 25 o 6,09,250 


Net cost of land after crediting capitalised value of pro* 
ceeds thereof ... 




Rs. 3,62,78^ 




ESTIMATE No. II. 


(a) Storm water drains 

(b) Sewers 

(c) Sanitary installation 


Es. 

15,00,000 

8.55.000 

6.30.000 


Total 




29.85,000 



Estimate No. II (a)— S torm water drains. 


Report dated 2Sth September igi2 by Mr. T.R.J, Ward, 

superintending engineer on the storm water drains. 
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List of contents. 

Separation of sewage and storm water. 

Description of areas of catchment* 

Method of indexing the nalas. 

The Khandrat area, and that drained by the Pilanji Nala. (S. 3 R ) 
Run off. 

Points connected with river floods and local rainfall occurring 
together. 

Some salient features on the catchment of importance in designing 
drains. 

The foreshore. 

Gradients and cross sections of drains. 


Okhla works. 


Main outfall drain from Babarpur’s temple direct to the river. 

Cost per foot run and per mile of pitched channels of different bed 
widths and depths etc. 

Excavation extra to that included in the mileage rate given in 
estimate No. 3. 

Abstract of excavation extra to that included in the mileage rate. 


four feet per thousand and for values of N. of ’oiS and 'orr 
and the bed widths likely to be used at those slopes. 

Schedule of rates. 


Ditto 

XIV. Cross section of drains 


ditto 


4 " 

to 

I 

mile. 

4 " 

to 

I 

mile. 

12" 

to 

I 

mile. 


Longitudinal sections of drains as follows 


various. 


to I mile. 


1 L 


1 L 


I L 


I L (I H) 


a R ' 


2 R (iC) “ 


S. 


\ L 

_ IL __ 
_^PvCiL). 

2 


S. , S.4R. 


1 L II L> 


Railway Bridge, 

agratn of the intei 
Delhi. 


'Th© above plans are in a separate cover or album. 




Estimate No. II { a ) — Storm water drains. 


1 

Report dated 30th September I gi 2 by Mr, T, R, Ward, C.LE,^ jUW.Os, 
superintending engineer, on the storm water drains. 


As explained in the report on the sewage system the estimates are being 

Separaiion of sewage and storm water. Vovide a Separate System for 

sewage and for storm water. 


2. The map of catchment areas (Plan No. XII) shews that the site, with 
r, . ■ . the exception of some park land around 

Safdar Jang, and the Khandrat tract lying 
between the Okhla Navigation Cut and the river is drained by two main systems 
of nalas, the Pahargunj and the Kushak that concentrate at the village of 
Babarpur ; the water parting between the systems is a line running from Sarbans 
Serai through the Raisina Hill to the 3rd milestone of the Gurgaon Road, and so 
on about due west to the ridge. The eastern boundary of the whole catchment is 
the Okhla Navigation Cut of the Western Jumna Canal that follows the water* 
shed ; the western is of course on the ridge. These two boundaries meet to 
the North in a line three quarters of a mile long lying between the Khadam Sharif 
and the Idgah. The southern boundary is about five miles long, and starting 
from the ridge passes through the Arakpur Bagmochi homestead to' Alipur, where 
it turns North and reaches Babarpur in such a way as to exclude the area 
around Safdar Jang, while that around the Lodi tombs is included. The area of 
the total catchment is io’94 square miles, the Paharganj series accounting 
for 4*13 the Kushak for 6'8i. The catchment areas of the tributaries have 
been obtained by planimeter from an advance copy of the map fair drawn in 
colours and are given in statement A and shewn on the map and the index 
of catchment areas (Plans Nos. XII and XIII). 


3. The number of nalas to be dealt with in the New Capital area is so 

Method of indexing the n On the map SO few that 

It has been necessary to index them on the 
following sysTem.^ — the initial letter of the main outfall nala or drainage is applied 
to all the tributaries ; S. for Shakarkui, the local name of the drainage that passes 
through the Bunapula to the river ; D. for Dusghara, the series that drains the 
Cantonment and Du. for Durhalia in the extension of the indian city : tributary 
channels on the right bank of any main drainage are R, and on the left bank 
L. and are numbered and measured from the junction or outfall upwards. 

a R ■ L is a remote branch of the Shakurkui drainage system being 

situated on the first left bank tributary above the junction with the river, 2 R. 
being the second branch on IL, or the Paharganj nala, and f-[|- is the left branch 
on its first left branch until finally the tributary in question is found on the right. 
I L (fl), I L (ii) are interpolated numbers due to these tributaries being thought 
to belong to the Paharganj nala but on following up the water after the rain of the 
7th September it was found that the catchments in question entered the main or 
Shakurkui nala that comes from Kushak, and in these reports is called the 
Kushak Branch in contradistinction to the Paharganj (i L). 

4. There are two tracts within the limits of the New Capital that do not 

TheKhananita^ea,and that drained by the to the junction at Babarpur village,* 

^i’angi Nala. (S 3 R), an area of about 3 square miles lying 

between the Okhla Navigation Cut and the 
high bank of the river which drains by many nalas to the creek under the his;h 
bank ; the tract is occupied by ruins of a former city and is known as the 
Khandrate Many of the nalas appear to be streets and some are doubtless old 
artificial drains. The second area is drained by the nala from Pilangi village 
passing South and East from Safdar Jang and falling into the Shakurkui Nala 
abour five furlongs below the Junction at Babarpur village. The nala is 
lettered S. 3 R and has a branch S. it drains some park areas around Safdar 

J^pg and the Lodi tombs, and about a square mile west of the Kutab road that 
it is not at present proposed to develop. 

T-u- as stated on the plans 

This will be corrected in the pr oject proper* 


7q8Hp 
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5. The expense of the storm water drains depend on the size they are made, 

i.e., on the intensity of rainfall that they 
will carry off without overflowing into 
streets or compounds ; this again will be influenced by the relative level of the bed 
of the drains with respect to the ground surfaces and compounds ; in the lay-outs 
so far discussed no regard has been paid to the lie of the land with a ^ view to 
getting the roads on the ridges, so that they and the compounds will drain freely 
to the natural nalas : in consequence in making trial designs to arrive at figures 
from which to estimate, the bed of the drains has been taken as low as possible, 
and a run off of one inch an hour has been assumed throughout. But should the 

layout be revised to release low lying areas from occupation that will be incon- 

venienced by the water standing on them it may be possible to reduce the size of 
the drains by allowing heavy showers to overflood the drains. 

6. A brief glance at the conditions that obtain will draw attention to phe- 

, . . . , , . , , nomina that the engineers who prepare 

rainfall ooeuring together. the drainage and sewage project should 

study, and will enable suitable instructions 


to be given for, their guidance. 

The records of the Western Jumna Canal have been utilised in the making 
up of diagrams [vide plan No. XIX) which illustrate year by year from 1900 to 
date the gauge readings of the river, as read at the East Indian Railway bridge 
at Delhi, and also the rainfall, summed for 5 days periods (shown by red dots). 

As heavy local rainfall does not necessarily imply that an intense flood will 
at the time come down the river Jumna such floods being dependent almost 
entirely on the rainfall in the mountainous catchment area of the river, a further 
diagram (see plan No. XX) has been prepared with the object of showing at a 
glance the occasions, on which heavy local rainfall coincided with a high river. 

On this diagram daily rainfalls exceeding three inches have been shown in 
figures with a circle round them, and floods of over R. L. 670 on the gauge at 
the railway bridge are also shown by figures giving the gauge reading to the 
nearest round figure against the dates on which the floods occurred. 

The statement given below has been compiled from this diagram and it will 
be seen that on seven occasions during the period covered, intense local rainfall 
has coincided with a large river. 



Year. 



Month* 


Rainfall 
inches 
per day. 

River floods 
gauge on East Indian 
Railway Bridge. 

1900 

•« t 

• • • 

September 

• • • 

• •• 

6 

671 ♦ 

1900 

•• • 


September 

• • » 

• •• 

4 

669 

igo2 

••• 

•« « 

July ... 

t • • 

• •• 

3 

672 * 

1904 


H t 

September 

• •• 

*•• 

7 

below 669 

igo6 


• 

September 

• • • 


4 

674 * 

1908 

e * « 

••• 

July 

• •• 

* • • 

4 

669 

1908 

• •• 

••• 

August 

• •* 

* 

5 

674 * 

1909 

« « • 


June ••• 


• •• 

4 

below 669 

1910 

• « « 


September 


• •• 

4 

671 * 

igio 


• •• 

October 



6 

670 * 

1911 



June 


• •• 

3 

below 669 

191X 



September 



7 

Ditto. 

X912 

• « « 

• •• 

August 

• •• 


4 

671 • 

igia 

• « • 


September 


• •• 

y(on 7th) 

low rose to 67a (on 
nth). 


Note. — ^T he occasions marked • are those, on which storm water would probably off flow into the river with 
some difficulty ; the occasions, not so marked are those, on which, owing to a low river, the off flow would be 
rapid* 


The fall of 7 inches of rain in September, 1911, caused a great accumula- 
tion oi water in low areas, and big flows in the natural drainage nalas, but all 
this water off-flowed rapidly and without appreciable heading up, owing to the 
river being low, below gauge 669. 
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The fall of 7 inches of rain in 1912 occurred on September 7th, and the river 
did not rise to gauge 672 till September iith, thus allowing all storm water from 
the New Capital site to escape into the river before the high river occured ; in 
fact the nalas were dry before sunrise on September 8th. 

In the event of a high river flood and heavy local rainfall coinciding, heading 
back of the storm water in the drainages would occur, and the information con- 
tained in the statement and its diagrams shows that, although not very frequent 
such occasions do occur, and the design of the storm water drainages must take 
account of the highest flood levels Investigation of flood marks on a flood 2 
feet lower than the maximum, show that the water level of 'the river at the out- 
fall of the Shakarkui Nala was 2 feet higher than at Humayun’s tomb i,e the 
water level was 2 feet or more higher than it would have been, if the flood water, 
had alone been there and there had been no inflow from the nala 


Such high flood levels have been carefully investigated and are marked on 
the accompanying map. The highest flood level on record is gauge 674'o at the 
East Indian Railway bridge and this gauge corresponds to R. L. 673’i (G. T. S. 
figures) which are used on the map. 

In the event of detailed investigation of any points shown up by diagrams 
being carried out, the records from which the diagrams have been prepared, 
should be utilised, as the records of rainfall are written up on the following day, 
to that on which the rain fell, while flood records are written up at the time of 
the flood. As an illustration of the necessity of bearing this in mind, it may 
be mentioned that the rainfall recorded against September the 7th and 8lh 1912, 
really fell between 6‘o A. M. and i ro p. M. on September 7th and, as already 
stated, all storm water had escaped from the New Capital site before sun rise 
on the 8th September. 


7. The map of catchment areas shows that the area to be developed con- 
sists of a rocky ridge with many ravines 
some fifty feet higher than the alluvial, 
which slopes down, rapidly at first but more 
gently nearer the outfall, from the boundaries of the areas selected, which coin- 
cide fairly well with the watershed. 


Some saliert features on the catchment of im- 
portance in aestgning drains. 


The configuration of the basin is rather like on oyster shell owing to these 
changes in declivity. A glance at the longitudinal sections of the nalas shows 
very clearly how great is the slope of the nalas in their upper reaches, and the 
gradual flattening out of the slopes. 


The run off of the storm water is already very varied, as, especially in the 
upper reaches, most of the ground is rocky, while in the lower reaches much is 
under heavy cultivation, so that the rate and percentage of run off is very much 
greater near the sources of the nalas than it is nearer the outfall. 

With the construction of the New Capital, however, the area will undergo 
many changes, which wdll affect the run off, the creation of macadamised roads, 
and the erection of houses having the same effect as though the ground was 
rocky, while areas such as parks and gardens will bear a very similar relation in 
the matter of run off to the present cultivated areas. 

The natural outfall of the drainage of the area to be developed follows a 
tortuous course more or less parallel to the river, and after collecting the water 
from the tract about Mahrauli, finally discharges into the river opposite Kilokri. 

The catchment is separated from the high bank of the river by the Khandrat 
area, which is about one and a half miles wide near the city walls, and half a mile 
wide at Babarpur. Below the high bank is a foreshore that is about half a mile 
wide at Purana Kila and a mile and a half wide where the deltaic cone of the 
Shakarkui or Barapula nala has protected the foreshore with its current and 
probably with a denser silt. 


8. The foreshore merits a few words of description, having been deposited 
. by the river its edge tends to approach to 

, the level of norratl floods that spill over 

it and gradually raise the edge leaving the parts neai er the high bank at a lower 



Estimate No. II («)— Storm water drains. 
4 


level ; the drainage from the high land keeps a creek open under or near it 
A^hich must be reckoned with in providing for the drainage of the catchment and 
in development of the foreshore and of the high bank near the foreshore. The 
highest flood levels were shown to Lieutenant A. A. Chase, R.E., who has re- 
corded them on his map ; the normal flood levels are indicated by the lip or 
high edge of the foreshore ; the normal cold weather levels are shewn by the 
figures marked W. L. along the course of the river. 

Normally the foreshore of any river has a slope in the direction of the 
river and one from the river edge to the creek under the high bank : these 
slopes are normal on the Bela or foreshore from the bridge down to about 
Humayun’s tomb where the effect of the fan of the Shakarkui nala, that obtrudes 
itself on the foreshore as already explained, ends in the upstream direction, 
while both fan and Olthla weir affect the levels between Kilokri and the latter 
place. It should also be mentioned that the storm water from the Shakarkui 
nala also actually fans out over the river flood water, the heading up apparently 
being some 2 or more feet in a fairly high flood as mentioned in paragraph 5. 
The effect of the weir has been to reduce the slope of the river immediately above 
it and to abnormally raise the foreshore and perhaps to secure the deposit of 
a finer and more compact silt. The afflux of the weir is from 3 to 5 feet accord- 
ing to the working of the canal and the state of the floods and the flattening 
effect of this on the slope of the bela may be seen in the longitudinal section on 
plan No. X of the sewers. 


9. The thoroughness with which the contours have been surveyed in by 
„ ... Lieutenant Chase and his men not only 

enable the drainages and watersheds to be 
drawn on the map, but also provide material for very useful longitudinal sections 
or profiles of the nalas, which give rough data to gauge the nature of the 
technical problem before the engineer, and provide figures for an approximate 
estimate of the probable cost of leading away the storm water. The longitudinal 
sections of all the important nalas have been drawn out in such a way that the 
grading best suited to the purpose in hand can be readily seen. These sections 
will be found on plans Nos. XV to XVI II ; they have been graded and channels 
have been worked out on the assumption that one inch of rainfall per hour must 
be run off, and that the stone lining of the channels will provide a surface having 
a value of *01 8 for Kutter’s N. A table will be found as statement B. to this 
report giving the velocities for enough channels to shew the effect of using 
materials for the lining having a value of N. = -018 and 01 1 respectively, and of 
using different slopes. The profiles show that the slopes obtainable are such that the 
highest velocities admissible will be obtainable for the maximum discharge, and 
that in this respect the channels can be economically designed. In a geometrical 
lay out made regardless of the drainage lines broad channels working with 
sluggish velocities would be exceedingly expensive in culverts : whereas with the 
rapid fall obtainable the weirs or drops can probably be combined with the 
culverts. 


It will be necessary to issue instructions for the guidance of the engineers 
on the material to be used, the form of cross section to be provided and the 
maximum velocity that may be allowed, as well as the run off to be provided 
for. Delhi quartzite was laid on the floor of the undersluices at Tajwala in 1896 
and has been so much \vorn that it will need to be renewed in about 5 or 10 
years hence. But the river boulders are exceeding hard and pass over the floor 
during many days in the year whereas these drains will only flow full bore for 
a few”^ hours at a time and the water will not contain sand sufficiently hard to 
wear good quartzite (this stone needless to say needs careful selection) ; if the 
channels are made sufficiently strong there is no doubt that occasional velocities 
of 20 feet a second will do no harm to the stone ; the channels should doubtless 
have a cunette that will scour with small supplies should offensive matter be 
thrown into the drains and the run off, to be provided for, will, I think, vary from 
about 2 inches in the bazar areas and on the high ground, to about 1 inch or 
even half an inch on lower Ij ing park areas. It will be a matter for careful 
detailed comparative estimating whether it will be economical to get a high 
velocity by smooth dressing the stone, or to be content _ with a lower velocity to 
get off with the rougher surface more suitable to Delhi quartzite. 
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10. When Mr. Brodie examined the site he drew attention to the facility 

. which the proximity of the junction at 

Babarpur village to the river gave for 
a direct cut to the river thereby shortening the outfall and improving the 
grades. This cut {vide plan No. XV) has been used in making a forecast of 
the probable cost of the storm water drains. Experience however shows 
that direct cuts to the river work badly : we know from observation that most 
tributaries flow up against the streams of the main channel into which they 
outfall, and it may be that engineers should imitate this and turn their cuts 
up stream. An alternative {vide plan No. XV) is to follow the creek under the 
high bank and discharge the storm water at Okhla picking up the Shakarkui 
nala on the way. This alternative might have conveniences to the sewage farm 
and to the improvements to the foreshore that are likely to be carried out in 
course of time, but its cost is likely to be more than the direct cut ; but again 
it promises to work more efficiently and to be more economical in the end. 
The merits of these two alternatives, and indeed the third of sticking to and 
clearing out the Shakarkui nala itself and not making a cut to the river at all 
will need many months of careful and intelligent investigation before a right 
decision can be arrived at : in the meantime the alternative ways of arranging 
the main outfall is a subject on which instructions are required for the guidance 
of the sanitary engineers in preparing the project. 

11. The estimates as already noticed are based on the longitudinal sections 

^ (plans Nos. XV to XVIll) already referred 

to and on the cross sections given in plan 
No. XIV ; mileage rates have been worked out for each section of channel got 
from the grading to provide for a run off of 640 cusecs per square mile and 
are given in estimate no. 3 ; the excavation extra to that in the mileage rate 
has been taken out from the profiles and is given in estimates nos. 4 and 5, 
The cost of excavating and pitching the drains is summarised in estimate no. 6. 

The cost of culverts for the new roads has been entered in the road estimate ; 
provision in this estimate being only made for existing roads that may need 
bridging. The estimate is divided into main outfall drain from Babarpur 
village to the river, and the cost of the tributary drains and is as follows 


Main outfall drain 


Excavation and lining of channel , 
Provision for bridging channel etc. 


Rs, 

3.64.773 

35,227 


Rs. 


4,00,000 


Tributary drains. 

Excavation and lining of channels. 

Paharganj series ... ... 3,22,417 

Kushak series ... ... ... ... 5,71,701 

Clearing out Pilanji drains, draining the Khandrat 
and connecting the Toads and compounds 

“ ■’ ’ ■ ... ... ... 2,05,882 11,00,000 


with the drains 


Grand total of estimate ... ... Rs. 15,00,000 

12. If a larger average run off or flatter or deeper drains are finally decided 

_ -5 . .t. • t .t. . on the above estimate will be exceeded ; 

on the other hand the lay out is sure to be 
made to take full advantage of the facilities as well as avoid the difficulties of 
the lie of the ground for drainage and sewage disposal and it is -likely that a 
cheaper system of drains can be got. In any case it will hardly be necess^y 
to regrade and pitch the whole system at once ; in some parts of the Capital 
the existing nalas will suffice for some years, to be eventually constructed from 
Other funds. This is a point that can best be dealt with in the project. 

13. It may be noticed that there are possibilities of lowering the flood levels 
The poMibiiity of lowering the flood levels by between Purana ICila and Okhla by re* 

remodelling the Okhla works. placing the weit by stoney gates ; these 

cost Rs. 30 a square foot of gate area, all machinery and steel superstructure 


708HD 



Estimate No. II (a)— S torm water drains. 
6 


included ; such a remodelling of the Okhla works would cost some four or five lakhs 
of rupees. The crest of the weir (R.L. 656. 17) is 1 1 feet above the floor of the 
undersluices (probable bed of the river at this point), the afflux at the weir is 
from 3 to S feet, the replacement of the weir by stoney gates would probably 
lower the flood line enough to prevent the water overflowing the foreshore. But 
the improvement of the river frontage of Delhi, like that of the existing city, is 
work outside the scope of these estimates. It is only noticed as a point on which 
instructions might be given as to what extent, if at all, the question of river 
improvements should be dealt with in the project^ estimates. The matter would 
give a lot of work, the railway and canal authorities must be consulted and they 
could not be approached until a clear cut scheme had been formulated, this could 
only be done after a preliminary survey and investigation had been carried 
out. 


14, The programme of expenditure on storm water drains like that on sewers 
_ f , is based on the assumption that since the 

early completion of these works is not 
obligatory, there is no object to rush the expenditure and so tend to increase the 
rates by competition of volume of work in the years 1913-14 and 1914-1915 
during which the buildings will be pushed on. This will give leisure to work up 
the schemes very thoroughly, and to place orders in advance for specials of any 
kind that are required. It may, therefore, be assumed that until the cold weather 
of 1914-1915) the work will be of a preliminary nature and that progress in earnest 
will be in the cold weather of that year and the hot weather of the year following; 
with the large body of labour by that time in residence at Delhi the progress 
will be very rapid once the buildings begin to approach completion. The pro- 
gramme may therefore be made as follows ; — 


Estimate* 

1912-1913, 

1913.1914. 

j 

1914-1915. 

1915-1916. 

1916-1917. 

Rs. 


Rs, 

Rs. 

Rs. 

Rs. 

J^fOOfOOO ««« 

Preliminary 

i 

1,00,000 

5,00,000 

7,00,000 

2,00,000 


1 5. Instructions will be required on the following points to enable the engi- 

-4 neers to proceed rapidly with the prepara- 
^ ^ tion of the project estimate. 

{a) The run off to be provided from different classes of catchment. 


(^) The maximum velocity to be allowed. 

(f) The material to be used in pitching the drains. 

(^) The specification or method of construction. 

(«) Whether the nala beds are to be everywhere followed or diversions 
made in particular places ; this will be a consequence or result of 
the lay out. 

(/) The route to be followed for the main outfall drain vide paragraph i o. 

The extent to which sewage may be allowed into the drains can be more 
appropriately considered under sewers. 

The extent to which improvements to the river with a view to developing 
the foreshore are to be dealt with in the project, can be better dealt with quite 
separately under town or city improvements. 

16. A schedule of rates used in this estimate is added as statement C. for 
the convenience of reference. 
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Abstract of estimate. 

Rs, 

Rs. 

Main outfall drain vide estimate No, 2 , 

2 miles at Rs. 1,51,553 per mile 

3 .o 3 jIo 5 


61,66,650 c, feet excavation at lo Rs. per 1000 c. ft. 

61,667 


Bridges etc. ... 

35.227 

4,00,000 

Tributary drains vide estimates No?. 5 and 4. 
25*1 miles at Rs. 3,37 8’55 

8,47,816 


77,17.000 c. ft. excavation at 6 Rs. c. ft. 

46,302 


Connecting compounds, roads etc., with tribu- 
tary drains and improving Piianji Nala and 
draining Khandrat area ... 

2,05,882 

11,00,000 

Grand total ... 

Rs. 15,00,000 


Estimate no, /. Excavation estimate of main outfall drains. 


1 

11 

III 


First lift of 7 feet taken in the mileage rate. 


Description* ^ 

1st. 

7 to 12 i 

snd. 

13 to 17 

3rcl. 

17 to 23 

4tb. 

32 to 27 

s*. 

a? to 32 

Quantity. 


c* ft* 

c. ft. 

c. ft. 

1 c. ft. 

c. ft. 

c. ft. 

From Babarpur’s 

temple acr 

OSS the delt 

! ! 
a of Shakar kui Nala to 
1 

Okbla. 


0 to 7900 
13500 to 15500* 

7300 

1900 

5800 

2800 

1750 

300 



1 9200 

i XS 75 

5800 

X 62 S 

2800 

X673 

1750 

X725 

300 

5<775 

1.23.06,250 

tissoo to 17500 

1900 

300 




j 

1 


2200 

X590 





12,08,000 



Add luileage rate a miles @ Rs. i,5i»S53 per mile 
Add cost of bridges etc» » i> 


Junction of 
Shakarkui 
Nala. Bed 
width 100 feet 
and depth of 
water 7*0'* 

t Shakarkni 
Nala Junction 
to Oklila. 


1,36,04,250 c. ft @Rs. ro per 
thousand. 
«Rs. 1,3^,043 
If# 99 4>S4t659 


Grand total Rs » #«• 


6,30,000 








Estimate No» II (^z)— ‘S torm water drains. 

8 

EstimaU No, 2, Main outfall dram Jrom Babarpuf^s ietnple direct to the 

nuer. 



First LIFT of 7 feet takeh in the mileage rate 

B 

Rock 

cutting 

[ Description. 

1st 

7 to 12 

snd 

12 to 17 

S’"*! 

1 171022 

i 

4th. 

22 to 27 

5th 

22 to 32 


c. ft. 

c ft. 

c. ft. 

c. ft. 

c. ft. 

c ft. 

c ft. 

From zero to R D 
5 i 3 < 3 o ... 

WKm 

3800 

x62S 

1800 

^675 

0 to 

0 

X 





28,75,000 

24 , 75.000 

12,15,000 

7,61,250 

til 

1,831 600 

- 

54,94.650* 

J 







72,26, 

1 - 

250 

From R. D 5360 
to R* D 10950 

Deduct 

1 X 5600 X 

25+ 15 

2 

X 6 =* 

6,72,000 
c. ft 




Earth 

work ... 

1 


til 

Me 

1 1.59.600 

III 



j 



Net „. 


54.94*650 

. _ J 





Grand to 

1 

tal 

61,66,! 

650 


Cost of 6 i,66>65o c* ft. @ io per thoasand c ft 

Add mileage rate two miles @ Rs. 151, 553 per mile m Rs. 

Add cost of bridges etc. lit ««• 

Grand total Rs. 


Rs 61,667 

- i» 3 j 03 >io 6 

••• p 3St227 
••• 000 


*■ Three quarters of the cutting through the Khandrat area will be equivalent to rock cutting* 
















Storm water drains. 


Estimate No. II («)— storm water drains 


9 
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Estimate No. 11 (i ®)— storm water drains, 
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Estimate No. II (a )— storm water drains. 



Mam dram 


52 bed width ••• 

.« 

(a) 825 

2,000 

>6,5o,pQO 

42 ••• 

Ml 

(“) 457I 

2, 600 

11,89500 

30 

Ml 

(fl) 367 

7,700 

28,25.900 

25 ... 

Ml 

{a) 297 

4iSoo 

*3 i 36 i 5 oo 

Kbushak Band ... 

til 

{a) 19S 

300 

58,500 

IP 

Ml 

(5) 245 

250 

61,250 

f> ••• 

Ml 

(tf) 295 

200 

59,000 

If ••• 

• M 

(d)345 

150 

51JS0 

01 

Ml 

(0 395 

xoo 

39/500 

if 

III 

(/) 445 

50 

22,250 

10 bed width 

III 

(u) 96I 1 

2,200 

2,12,300 

1 




75 io 6,45 o 

Deduction of existing chann 

el 1 X 19,00 X 

20 + 8 

X 7 

18,62,000 



2 


Balance 


Paharganj 

Rakab Ganj drain ••a 

20 Bed width ta 

8 t* 

5 I* »•' 


S. L 
S. L 


existing nala is about 40 feet wide , all excava 
tion IS included in the mileage rate. 

(«) 

(a) 190 
(0) 101} 

(«) 82^ 


2,300 


4,37fOOO 

40,500 


1,200 

2 

3>goo 

5 


1,02,300 5»79 i 8 oo 


Raisina drain 
10 Bed width 


S.iL 
S. 2 Li 


Ail excavation included m the mileage rate. 


5 Bed (, 

Deduct existing channel I X 7,000 X 


(0) 1*5 
(6) *65 
(fl) 85 

14*4" 8 X 6 
2 


2,000 

1,000 

2,000 


2,30 000 

1.65.000 

1.70.000 


Balance 


4,62.000 
i|03,ooo c. ft. 


Malcha drain 

8 Bed width 
Baghmochi drains 
Drains 


S.3L 

•ft 

S. 4 Li 
S. I L 

7^ 


(a) 100 


(«) 85 


4,250 I 4i25»ooo I 4»2 S»'»oo w. ft. 

All excavation included in the mileage rate. 

85,000 I 93,000 c. ft. 


1,000 








Estimate No. II («)— storm water drains. 



Talkatora Drain 

|6 Bed width 


S II 

Quarry drain 
17 Bed width 


9' Bed width 


I *** 


{a) 145 1.40a 

2x2 

(a) IIS 1.9°° 

4x2 


(a) 100 


2 R (2L) 
S. I L 

TrITl) 


S. iL 

2 R I R *.« 
a L 
S. iL 
2 R 1 L* 
iL(iR) 

S« 1 L. 

2R(iL) 

(TlJ 


50,700 

27,312 

85,000 1,63,012 c. ft. 


All excavation included in the mileage rate. 


(a) 150 4,000 I 1,50,000 1,50,000 c. ft. 

2x2 


All excavation included in the mileage rate. 


All excavation included in the mileage rate. 


•11 

j 


33,000 

42,250 

72,250 c 


... All excavation included in the mileage rate. 



Estimate No. II [a ] — storm water drains. 

^3 


Storm water drains. 


Estimate No. 5 . — Abstract of excavation extra to that included in the mileage 

rate. 


Name of drain. 

Serial letter. 

Quantity 
at Rs. 6 per 
c. ft. 

Amount 

m 

Rs. 

Main drain 

!•« •*« 

• *• 

s. 

56,44,450 

33.867 

Rakab Ganj 


« i 4 

S. I. L. (a) 

5.79-800 

3.478 




S. 2. L. 

1,03,000 

6i8 

Malcha drain 

«•* *•* 


S. 3. L. 

4,25,000 

2*550 




S. I. L 

85,000 

510 




I. R 



Talkatora 

If* 

««> 

S. I. L* 

1,63.032 

978 




2.R. 



Qiiarry drain 

4 t% 

••• 

S. {. L. 

iiSOiOoo 

900 




2. R. (i. L.) 



Panjkui drain 

ft* I** 

«•« 

S. I. L. 

! 





2. R. (i. L.) 

72,250 

433 




(“iX) 


i 




S. 4. R. 






r.L. 

4,12,000 

2,472 


«•* If • 


S. 4. R. 






I. L. (i.L.) 

82,500 

495 


Grand total 

It* 

••• 

77i 17*032 

46,301 


Remarks 


708HD 





Estimate No. II («)— storm water drains. 
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Estimate No. II («)— storm water drains 
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Estimate No. II (f ?)— storm water drains. 

i6 


Storm water drains. 
Statement A, — Catchment areas of nalas. 






Catchment area above junctions 



N ame of nalas 


Designation of 
nalas 

Catchment 
area m 
square 
miles 

Junctions of 
branches 
with one 
. another 

Junctions of 
minor 
branches 
with major 
branches 

Junction 
with mam 
nalas 

Total of 
catchment 
area 

m square 
miles 

Remarks 

Charagh Delhi and Mubarik 
pur nalas. 

• S I R & S 3 R 

38 08 

• • 


1*1 

3808 


Pilanji nala .. 


S. 3 R &S 3R. 

I L. 

232 


1 • 


2‘32 






Khushak senes of nalas, 



Shaharkui or Barapula 

* 

S (Upper reachl 
&S sL 

1 083 

ttfl 

tit 

083 

• •1 




S 4L. 

I L. 

027 

• It 

•■1 

1 • 



Baghtnocht 


S 4 ••• 

061 

0S8 

III 


IM 


••• 


S 4 L (rt) ... 

041 

I 2Q 

•• 

2 12 

• •1 


Malcha- ... 

« • 

S 3 ••• 

0 59 

«it 

• la 

2 71 

«M 


M » 


St 2 L ,,, 

068 

•«» 

Ml 

3’39 

IM 


Shakarkul or Barapula 

Nala 

S (Lower reach) 

032 


««« 

371 

erm 


Rai Sina ... 

• f* 

iL.{ 4 ) 

OS 5 

Ml 1 

J 

«•« 

4 26 

• «• 


Rakab Ganj ... 

*11 

1 L. (a) 

S. 4 R. 

1 24 

0’43 


• M 

5 SO 

• M 


!«• 


1 L. (1 L.) 

■ « 

• » 

Ml 

IM 




S.4R. 

1 L. 

059 

roi 

#•• 

Ml 

• • 




3 4 R. 

030 

1*31 

Pahar 

gatt} series of 

681 

nalas 

681 

Total of Khushak 
senes of Nalas. 

Tal Katora ... 


' S. 1 L. 

3 R. L.) 

0*40 

lai 

»«« 

«•« 

• M 


• *4 


S. t D. 

7 r. 

078 

III 

♦1 18 

ill 

•ri8 

S. 1 L. 

* Branch. 

2R. 



S I L. 









2 R, (1 L.) 

009 

iti 

«•« 

•«i 





3L. 







KalallBagh ... 


S I L 

7 r.(i L) 

2 L. 

024 

• •• 

to 33 

••• 

*«• 

S. t h. 

t — (Tribtlfaiy of 

2 R. (I L.) 



S. 1 L. 

7 r. (1 L.) 

S I L. 

0 4^ 

• M 

1 

to'Si 

««« 

•«« 


Pani Kul] ... 

•«e 

2 R (t L.) 

0*2i 

«•• 

1 

fit 

Ml 

IM 



( 

C 

k, 

7 l 

Upper reach) 

). 1 L. 

J 

1 





Bhola Bhattiara 

• It 

3 R.(i L.) 

0 16 

0*38 


ill 

Mi 





u 




i 










Estimate No. II (^z )— storm water drains. 
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Storm water drains.— contd. 
Statement A. — Catchment areas of nalas. 


Name of Nalas. 




Pahargan] ... 


Designation of 
Nalas. 


Catchment 
area m 
square 
miks 


S.I L 

2R.(tL) 

TlT 

(Lower reach) 
S I L 

(Upper reach) 
S I L. 

3 R. 

S.I L 

4 R. 

S 1 L. 

la 

S I L 

(Lower reach) 
S I L 

I R 


o‘o8 


r23 


045 

iJ 


CiTCHMENT AREA ABOVE JUNCTION. 



Junctions of 
branches 
With one 
another 

Junctions of 
miror 
branches 
with major 
branches. 

Junction 
with mam 
nalas 

Total of 
Catchment 
area 

in square 
miles 

Remarks. 

046 

iff 

2*45 

•If 

~ 

Itt 

if 

368 

• 11 


fti 

i 

lit 

4^3 

4*13 

1 

Total of Paharganj 
series of nalas 

•at 

Iff 

•t« 

1094 

Total area of catch* 
ment at Babarpar 
mam dram 

fife 

■» 

«#a 

SI 34 

Total catchment at 
Barapula on Sha* 
karliui nala 
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Storm water drains. 

Statement B —Discharge and velocity tables for slopes of ofiBy two, three and four feet per thousand 
and for values of N, of 'Oi8 and 'oil and the bed widths likely to be used at those slopes. 

Bed Slope -OOl. 


N= -018 


N= 

'Oil. 


Bed width 

Depth 

Di 'Charge 
cusecs 

Velocity 
feet per 
sec. 

Bed width, 

Depth. 

Discharge 

cusecs 

Velocity 
^ feet per 
sec 

feet 

feet. 



feet. 

feet. 



loo 

7 

6,301 

869 

100 

7 

10,033 

13-83 


5 

3,680 

7*36 

» 

5 

5.924 

11*58 

n 

3 

1,600 

5*26 

fl 

3 

2,636 

867 

90 

7 


lee 

90 

7 


• •• 

fv 

5 

»ifl 

III 

II 

5 


• M 

II 

3 

i»t 

ft* 

II 

3 

ift 

It* 

80 

7 

5.004 

855 

80 

7 

7,974 

1363 

s* 

5 

3.923 

7 10 

II 

5 

4,717 

1146 

I 

3 

1,278 

5 22 

1 * 

3 

2,104 

8*6o 

70 

7 

• «« 

iti 

70 

7 


•«« 

70 

5 


til 

II 

5 

*«• 


11 

3 


ill 

II 

3 

!•* 

tl* 

60 

7 

3.712 

834 

60 

7 

5,926 

1332 

II 

5 

2,175 

697 

II 

5 

' 3.513 

11*26 

II 

3 

950 

S'i4 

II 

3 

1,568 

8*48 


Bed Slope 002 


N=. *018 


N=. 

OIL 


Bed width. 

Depth. 

Di,:charge 

cusecs 

Velocitj 
feet per 
sec 

Bed width 

Depth 

r 

Discharge 

cusecs 

Velocity 
feet per 
sec 

feet 

feet 



feet 

feet. 



50 

7 

4.346 

n 62 

50 

7 

6,941 

i8*s6 


5 

2.545 

968 

11 

5 

4,114 

15-65 

11 

3 

1,114 

7‘2l 

» 

3 

1,839 

11*90 

40 

7 

3.442 

1131 

40 

7 

S.50S 

18*09 

II 

5 

2,018 

95 » 

II 

5 

3,265 

15-38 

II 

3 

8S1 

7*07 

II 

3 

1,461 

11*73 

30 

7 

2.546 

1088 

30 

7 

4,082 

17*45 

•1 

5 

I. 49 S 

921 

II 

5 

2,424 

14-93 

» 

3 

657 

692 

II 

( 

3 

1,089 

11*46 

20 

7 

1,669 

10 16 

20 

7 

2,690 

16*38 

II 

5 

977 

868 

II 

5 

i »592 

14*13 

fl 

3 

428 

663 

II 

3 

711 

11*02 
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Bed Slope 003 


N=. oi8 



Oil 


Bed width 

Depth 

Discharge 

cusecs. 

Veloc.ty 
in feet 
per sec 

Bed width. 

Depth, 

Discharge 

cusecs 

Velocity in 
feet per 
sec. 

feet 

feet. 



feet 

feet 



30 

1 ^ 

2.444 

1237 

30 

6 

3.943 

1995 

II 

! 4 

1.278 

9 97 

II 

4 

2,148 

1632 

20 

6 

1.595 

n ’56 

20 

6 

2,584 

GO 

If 

4 

833 

946 

II 

4 

1.368 

1555 


Bed Slope *004. 


N«ot8 


N- 

> on 


Bed width. 

Depth, 

Dncharge 

Velocity in feet 

Bed width 

Depth, 

Discharge 

Velocity m feet 



CUdOLS 

per sec 



cusecse 

per sec. 

feet 

feet 



feet 

feet 



12 

S 

810 

II 18 

12 

S 

1.328 

1834 

I) 

325 

403 

913 


3*25 

672 

IS at 

fi 

25 

263 

7 94 

i> 

25 

443 

1334 

10 

5 

672 

10*77 

10 

5 

i.ios 

1771 

ti 

32s 

333 

881 

1 ) 

325 

j ssfi 

14*71 

II 

2*5 

217 

770 

ft 

as 

366 

1293 

8 

S 

537 

10 20 

8 

S 

886 

16*83 

»i 

3*25 

263 

841 

11 

32s 

441 

1409 

If 

2*5 

171 

738 


as 

290 

1249 


Statement C. 


Schedule of rates used m this estimate^ 

Rs 

Excavation for pitched flume of all drams ... lo per i,ooo c, ft, 

Excavation of channel above pitched flume of mam outfalls lo per i ooo c, ft. 

Do. do. do, tributaries ... 6 per i,ooo c. ft. 


Stone ballast under pitching ... 

f (i« 


5 per 100 c. ft, 

Stone pitching 


• 

■ 

10 per 100 c. ft. 

Stone masonry ... 

«•« 

• tf 

25 per 100 c ft. 

Cost of drams , . ... 

1 « ■ 

« • a 

from Rs. 78,000 to 
Rs, 84,000 per square 
mile drained. 

Cost of drams .. 

Stoney gates complete with machinery and steel 

«»• 

super- 

from Rs, 32,000 to 
Rs 38,000 per mile, 

structure ... 

««• 


at per square foot of 
area of gate Rs. 30. 

Value of Kutter’s N for pitched flume 

««« 


00 

0 

• 

Rainfall run off per square mile about one inch an hour ... 
Maximum velocity admissible in drams for maximum 

640 Cusecs. 

(iischsir^c 



20 feet per second. 
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Report dated sSih September igi 2 by Mr. T. R. J. Ward, C.I.E., M.V.O.^ 
superintending engineer, on the estimate of sewers. 

List of contents. 

Paragraph I. Description of the main features of area to be sewered. 

Da 2. Extent to v\hich sewer and storm water drains may be used to 

supplement each other. 

Do. 3. Self cleaning velocities and flushing. 

Do. 4 How estimated quantities have been obtained. 

Do. 5. Sewage farm. 

Do. 6. Estimates Nos. i to 4. 

Do. 7. General estimates. 

Do. 8. The cost of the sewers. 

Do. 9. The Khandrat area and that near the city. 

Do. 10, The existing sewage farm. 

Do. II. House drains. 

Do. 1 2. Programme of work. 

Do. 13. Estimated sum to be spent Rs 8, 55,000. 

Do. 14. Points needing instructions. 

Do. 15. Schedule of rates. 

Estimate No. i. Cost of glazed pipes and brick sewers 
Do, ,, >A. Brick sewers, new shape 20" by 30." 

Do. „ iB. Brick sewers, new shape, 24" by 36.*' 

Do. ,, 2. Cost of stoneware pipes and brick sewers. 

Do. I, 3. Excavation of sewers. 

Do. „ 4. Sewage farm. 

Statement A. Table of discharges and velocities of pipes and sewers at 
gradients most likely to be used. 

Do. B. Brief notes on technical points to do with sewer design and 
construction extracted from authorities. 

Do. C. Schedule of rates used in this estimate. 

Plans. {These are tn a separate album or cover). 

Scale. 

Plan No. VI. Map of sewers ... ... ... 4" to 1 mile. 

„ „ VII. Diagram of sewers ... ... none. 

„ „ VIII. Bheron-ka-Mandar (2 R), Boring No, ife . 

Boring No. 4'7 -r-i Salimpur -d-l-, Safdar Jang ( 1 R). 

„ „ IX. Main sewer (S), Talkatora (4 L.) 

Boring No. 2 (3 L), Raisina (2 L.) 

Rifle Range Khandrat 
„ „ X. Narhanla (i L), Zabataganj 

Kalali Bagh -i-j: • Pafiarganj jL 

O 31. a L * 
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Report dated the a8th September, rgia by Mr. T. R. y. Ward, C LE., M.V.O., 
superintending engineer, on the estimate Jor sewers. 


The description of the area selected for the New Capital given in paragraphs 

Description of the main features of area to be 2,'J, and 9 of the report on Storni Water 
sewered. ^ ^ drains shews that it coincides very closely 

with a drainage basin having an unusually large number of well defined nalaswith 
sharp slopes approximating to i/ioo in the higher parts to be built on, 1/300 in the 
intermediate areas and i/iooo in the broad stretches of cultivated land near the 
outfall at Babarpur-ka-Mandar, the Hindu temple at the junction of the nalas 
that come from Paharganj and Khushak. The tract, therefore, presents facilities 
for carrying off the storm water and sewage separately, and the estimates have 
been got out on the assumption that so far as possible this will be done. 

2. It may be convenient at places to use the sewers for carrying off rain 

Extent to which sewer and storm water drains water^ from offices and Other buildings 
may be used to supplement each other. especially as they must be made of a size 

larger than is needed for the sewage in order to get minimum dimensions for 
cleaning and flushing purposes ; the storm water will not come regularly enough 
to be of more than occasional service for flushing. The use of the storm water 
drains as sewers will probably be avoided as the flow will eventually pass through 
the parks and out near the parts of the New Capital that will be visited by those 
driving and riding as well as by sight seers. 


A table of discharges and velocities of pipes and of sew^ers at gradients 
^ , , .... . fl V. „ most likely to be used is given in state- 

Self cleansing velocities and flushing. . t 

ment A, while longitudinal sections of 


possible lines of sewers suitable to the lay out proposed by Mr. Lanchester on 
the 30th July have been plotted from the contours and graded (vide plans 
Nos. VIII, IX and X) ; a study of these profiles with the tables in this statement 
shews that owing to the small volume of sewage to be dealt with self cleansing 
sewers will be the exception and flushing musi be resorted to largely. This v,dl! 
be expensive in flushing tanks and in size of sewers to obtain a good volume of 
flush. It is, therefore, necessary to arrange the lay out so far as is possible to 
get good gradients on the sewers and to arrange the house connections so as to 
make the best use of the water available. The water for flushing being from a 
pumped supply must necessarily be expensive. The design of the method of 
flushing must be considered in connection with that of the irrigation and drinking 
water supplies, and is one of the points on which the sanitary engineer can use- 
fully be instructed how to deal when preparing the project. 


4. In order to design a set of sewers from which to obtain quantities for 
IT UK u. • j estimating, the distribution of the drinkine 

How estimated quantities have been obtained. 

water supply worked out by Mr. Parker 
(vide appendix C paragraph one of his report in that estimate) has been used to 
obtain the quantity of sewage each sewer will carry off, the boundaries of the 
vicinity served by each sewer being marked out on the map (plan No. VI). The 


discharge calculated as 8 per cent, of the daily drinking water run off in an 
hour is shown on the longitudinal sections in its appropriate place, but the state- 
ment itself being bulky and of no particular importance has been filed. The 
diagram (plan No VII) will enable the sewers to be readily located, it also gives 
the capacities and size. The longitudinal sections show the daily water supply 
allotted to the tract and the pipe running 2/3rds full required to deal with 8 per 
cent of this in an hour and the pipes selected for estimating purposes. It will be 
noticed that the pipe required by calculations is usually much smaller than that 


admissible by good practice ; except where the sewer serves crowded areas such 


as bazars and clerk’s quarters. It does not seem possible in a garden city to 
avoid having long sewers of small capacity ; in practice the bungalows are 
likely to be placed as high as possible and the areas for parks on the lower lands. 
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Estimates Nos. i to 4. 


This is a point that will receive attention in the lay out so that as far as possible 
the series of sewers that will work well may be designed. 

5. The sewers follow the nalas as closely as possible and eventually meet 

near Babarpur village and outfall on 
ewage arm. foreshore below Purana Kila, where 

a suitable sewage farm can be arranged. By the rule of an acre to 10,000 
gallons of daily discharge only 100 acres are needed, whereas it seems certain 
that several hundred acres of porous soil can be got, vide estimate no. 4. 
Nothing elaborate is provided at the farm, only the lined conduits to distribute 
the sewage to the land. The improvement and protection of the foreshore, if 
decided on, will doubtless be a separate estimate ; this point is briefly noticed in 
estimate no 4. 

6. In estimate No. i the cost of stone-ware pipes and brick sewers are com- 
pared (the latter being cheaper for sizes of 
pipes 15 inches and over) and per foot run 

rates worked out to be used in estimate No. 2 for obtaining the probable cost of 
the stoneware pipes and brick sewers shewn in the plans and sections. The 
house and other branch sewers being allowed for by a lump sum of about f of the 
probable outlay of those planned and estimated. The excavation has been 
estimated from the profiles in estimate no. 3 and a rate of Rs. 30 a 100 cubic 
feet allowed for rock and Rs. 15 for earth excavation : the item is a small one as 
it is probable that the lay out will be arranged to get easy lines for sewers more 
or less following the ground. 

In estimate no. 4 the sewage farm is estimated at 10,000 lineal feet of 
distribution conduit at Rs. 3 a foot run this should enable a sufficient area of 
land to be developed. The cost of land is omitted as it is included in that 
provided for in the general estimate. 

7. The above items are collected in the general estimate and lump sum 

_ .... provisions are made for manholes, lamp- 

eners es ima e. holes, branch pits, syphons, inlets, outlets, 

catch basins, storm water overflows, ventilation, flushing tanks, sewer outfall, 
screening chambers and unforeseen items. 

There is not likely to be any pumping, but flushing and ventilation are likely 
to be expensive ; the former from the fact that so many lengths of sewers need 
flushing and that puinped water will be comparatively costly ; the latter because 
there will be few facilities for arranging economical ventilators. 

8. The whole estimate may be arranged 
as follows 

Rs. 

• • ••• *•* 

• w. ... 63,000 


The cost of the severs* 


Sewers sorne 35 miles 
Manholes etc. 

Syphons, inlets, outlets, catch basins, sewage outfall, screening 
chambers etc 

Ventilators ... 

Flushing ... ... ' ... 

Sewage farm ... 

Unforeseen items ... ... ... ... 

Total 


32.000 

50.000 
1,00,000 

30.000 
55 »ooo 


9. Since the Okhla navigation cut follows the water parting it will be more 
-ri. vu j „ j .L I it .. economical to run the sewage from the 

TheKhandrat area and that near the city. ,ri i nuiij luc 

Khandrat that lies to the east of this 
channel direct to the river while the sewage of some parts of the bazar and 
clerk’s quarters can probably be best dealt with by connecting up with the sewage 
system of existing Delhi j provision for this is made under unforeseen items. Not 
unconnected with this subject is the trenching ground west of the Jail which is 
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considered by sanitary engineers to be unsuitable for building purposes and 
which should therefore be reserved for a park. In any case it must be closed as 
a trenching ground almost at once and some other area provided in its place for 
the needs of the existing city, 

10. The existing sewage farm is on the foreshore immediately down stream 

, of Firoz Shah Kotla. It is probable that 

e esistiog sewage arm. tnust be maintained, as the 

gradient from the City of Delhi to the outfall below Purana Kila is likely to be 
too small to transfer the city sewage to the New Capital farm ; if, however, such 
a sewer is constructed it will be in the interests of the race course that would be 
admirably placed both for the City and the New Capital on the existing sewage 
farm : the sanitary engineers will require instructions how to deal with this 
sewage and with the race course when preparing the project estimate. The 
provision of Rs. 55,000 for unforeseen items will not cover the expenditure needed 
to remodel the sewage outfall of existing Delhi should that prove to be feasible 
and necessary. 

1 1. A complete water borne sewage system is a novelty in this part of India, 

. and the amount of detail to be worked out 

ouse rams. very great ; unfortunately much of this 

detail must be thrashed out before the construction of buildings is started as it 
will be necessary to decide to what extent, if at all, water borne sewage is to be 
arranged for inside the house : so that the bath rooms may be arranged accor- 
dingly. The contoured maps and sections will greatly assist the sanitary 
engineers to arrive at comparative estimates for different methods of dealing with 
the problem but it seems probable that, owing to the poor slope to be got in the 
drains between houses and sewers, bucket depdis will be established and water 
closets only provided at houses in situations where the fall is very suitable. 

The cost of house and compound drains will be met from the estimated cost 
of buildings and is not provided for in this, nor does it seem necessary to sum- 
marise the information collected on this important subject seeing that it can be 
called for when required. 

12. It will not be necessary to push the construction of sewers; they need 

„ , , not necessarily be ready when the first build- 

ings are occupied in October 1915 ; time 
will be needed to work out the details of the scheme and fit it closely to the city 
as built with the added advantage that the staff will have more leisure to attend 
to this somewhat novel construction and the competition for labour will not be so 
great once the back of the progress on buildings is broken ; the programme may 
follow that proposed for storm water construction at the end of that report. 


i 

Estimated sum to be 
spent. 



I 9 I 4 - 1 S. 

1915-16. 

j 

191617. 

Rs. 

— 

Rs. 

[ 

Rs. 

Rs. 

Rs. 

8,55,000 

Preliminaries in pre- 
paring estimate* 

1 ,00,000 

4,00,000 

3,00,000 

55,000 


13. The points on which Instructions will be required to accelerate the 

Points needing instructions. preparation of the project may be sum- 

raarised as follows — 

(a) whether the sewage is to be water borne throughout the area. 

(d) whether a separate or combined system of sewers and storm water 
drains is to be designed. 
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(<?) assuming that the separate system will be adopted, to what extent, 
if any, the bath rooms etc., of the bungalows will be connected to 
the sewers. 

(^) the form of sewage disposal, i.e., whether by farm or any other 
method. 

{e) whether the existing sewage farm at Feroz Shah Kotia is to remain or 
to be removed, and to what extent the cost of this is to be borne by 
the estimates of the New Capital. 

(/) the method of ventilating the sewers. 

ig) the extent to which flushing is needed, and how this should be effected. 

{h) the extent to which expansion of population is to be provided for in 
designing the sewers. 

(*) minor technical points are the alignment of the sewers, the material to 
be used, the minimum and maximum sizes ; these will suggest 
themselves to a sanitary expert when studying the whole question 
by the light of the information available. It has, therefore, been 
thought unnecessary to add more than a few brief details got from 
the best authorities, these are given in a statement B. 

Schedule of rates. ,.*4- A schedule of the rates used in 

this estimate is added for ready reference, 

in a statement C. 


Sewers. 

General estimate for the complete cost of sewers. 


Items. 

Particulars. 

Amount* 



Rs. 

f 

29 miles of sewers as in estimate No* 2 

3,65,000 

5 

Small branches etc. ... 

r. 35.000 

3 

Excavation of trench as per estimate No. 3 ... 

25,000 

4 

Manholes, lampholes, and branch pits at 18 to the mile and Rs, 100 
each for 35 miles say 

63,000 

5 

Syphons few, if any, likely to be required 

2,000 

6 

Inlets and outlets and catch basins and storm water overflows 

25,000 

7 

Pumping not required 

Nil. 

8 

Ventilation will not be easy to arrange 

50,000 

9 

Flushing will be largely needed say 

1,00,000 

10 

Sewage outfall and screening chamber 

5iOOo 

11 

Sewage farm as per estimate No. 4 ... c 

30,000 

... j 

Unforeseen items 

55)000 

1 

Grand total for sewers 

8,55,000 
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Sewers. 

Estimate no. /. Cost of glazed pipes and brick sewers. 


Diameter of pipes in inches. 


pArticulats, 

O'* 

la" 

«s" 

18" 



Rs. 

A. 

P. 

Rs. A. 

p. 

Rs. A. 

P. 

Rs, 

A. 

P. 

Cost of *** 


I 

2 

6 

2 0 

0 

2 12 

0 

4 

12 

0 

Rail freight ,,, 

f •• 

0 

6 

0 

0 10 

0 

0 13 

0 

! 

4 

0 

For two feet of pipe 


t 

8 

6 

2 10 

0 

3 9 

0 

6 

0 

0 

Add for breakages, etc. 


0 

8 

0 

0 14 

0 

» 4 

0 

2 

0 

0 

Total 


2 

0 

6 

3 8 

0 

4 13 

0 

8 

0 

0 

Per foot run of pipe 


1 

0 

0 

I 12 

0 


H 

4 

0 

0 

(pipes delivered at Delhi,) 








1 




Laying and joining 

• «. 

0 

4 

0 

0 6 

0 


1 

X 

0 

0 

Concrete at 30 per 100 c. ft. 

• «* 

0 

7 

0 

0 10 

0 

0 12 

0 

X 

3 

0 

Earthwork of trench at Rs, 

«5 

0 

5 

6 

0 5 

9 

0 6 

0 

0 

6 

6 

per 0/00, c ft. 












Total 

... 

2 

0 

6 

2 I 

9 

i 

3 3 

0 

6 

9 

6 

Per foot run say ••• 

• •0 

2 

0 

0 

2 2 

0 

3 a 

0 

6 

10 

0 


Rs. A. P* 

Cost of a 20** brick sewer vide sub estimate No, i A. below 2 lo o 

„ 42" „ ,, „ t B. below 440 

The cost of small stone ware pipes with pits used in Temporary 
Works is 

for 6 inches ... Re. i-o-o a lineal foot, 

for 4 inches Re. 0-12-0 „ N 
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Brick sewer new shape 20' x 30". 


Sub Estimate no. t A, Quantities of estimate by Sanitary Engineer ^ United 

Provinces, 


Excavation 292 c. fL at Rs. 15 per 1000 c. ft. 

Invert block 2675 c. ft. at Rs. 88 per 100 c. ft. 
Brickwork 295 c. ft. at Rs. 40 per 100 c. ft. 

Concrete 720 c. ft, at Rs, 25 per 100 c. ft. ••• 

Cement pointing 653 c. ft. at Rs. 5 per 100 c. ft. 
Setting invert block 100 at Rs. 6 per 100 lineal ft. 


Rs. 

••• 4*3^ 

••• ^3 54 
... 1 1 *80 

... 1 80*00 

6*00 


Total 258-37 

or say Rs. 2-10*0 per foot run. 

NOTE.“On 1/1,000 grade this running 2/3rds full 
carries 3*9 cusecs an i8" pipe running full 

carries 3-2 cusecs ... ... ... 234 cubic feet a minute 

On 1/1,000 grade this running 2/3rds full carries 

2*5 cusecs or ... ... ... 150 » it >> 

So that it can be used where an 1 8" pipe would otherwise serve ; it is cheaper than a 
15*^ pipe and may replace it also, 


Brick sewers New Shape 24"x36". 

Sub Estimate no. i B, Quantities of estimate by Sanitary Engineer, United 

Provinces, 


Exavation 320 c. ft. at Rs. 15 per 1,000 cubic feet 
Invert block 2675 c. ft. at Rs. 88 per 100 „ „ 

Brick work 348-5 c. ft. at Rs. 40 per 100 cubic feet 
Concrete 845 c. ft. at Rs. 25 per 100 cubic feet ... 
Cement pointing 784 s. ft. at Rs. 5 per 100 cubic feet 
Setting invert block 100 at Rs. 6 per ico lineal foot 


Rs. 

4*8 

... 23*54 

... 139*40 

... 211*23 

•«* 39'2o 
•t, 5*00 


Total 424*19 


or say Rs. 4-4-0 per foot run. 


Cubic 

Cusecs. feet per 
minute. 


This running 2/3rds full on 1/1,000 grade discharges 6*5 390 

Whereas a 24" stoneware pipe running full on 1/1,000 grade 7*1 426 

discharges 

Whereas a 24" 2/3rds full on r/1,000 grade discharges ... 5*53 331 

This sewer may be used for a 24* pipe below the junction for the main 
outfall where 209 cubic feet a minute is indicated. 



Estimate no, 2. Cost of stoneisare fifes and brick sewers. 






Pipes. 

Brick Sewers. 

Serial letter 
of 

Name of Sewert 




20’ 

20’ 

24^' 

sewer, 




9’ 

12" 

(15’ pipe-) 

(18" pipe.) 

(24" pipe.) 





feet. 

feet. 

feet. 

feet, 

feeti 



Salimpur 

lit 

Ml 

8,000 

Ml 

Ml 

III 

fH 

I L 









I R M« 

Safdar Jang 

•«i 

Ml 

8,000 

9,000 

IM 

Ml 

ett 

2R 

«•« 

1 L 

Boring No. i 

Ml 

Ml 

5,000 

Ml 

IM 

Ml 

fit 

2R 

mmmtrn 

I L 

Boring No. 4 

III 

Ml 

8,500 

Ml 

Ml 

III 

til 

2 R ••• 

Bheron ka mandar 

• M 

III 

n,ooo 

2,000 

Ml 

Ml 

4 L •«< 

Talkatora 

Ml 

III 

5,000 

•M 

Ml 

III 

4C« 

3 ^ •*' 

Boring No. 2 

III 


4,500 


III 

IM 

•M 

2 L 

Raisina 

III 

ie« 

6,500 

III 

IM 

Ml 

Ml 

M« S* til 

Main sewer 

Ml 

Ml 

7,000 

4.500 

III 

6,500 

5(500 

iL 

HI 

iR 

Zabta Ganj 

III 

Ml 

5(50‘> 

Ml 

Ml 

Ml 

HP 

I L 

3L 

Kalali Bagh 

(II 

•1. 

9,000 

III 

IM 

IM 

let 

iL 

* ' M* 

2L 

Paharganj 

III 

... 

Ml 

Ml 

13,000 

lit 

MU 

I L 

Kbandrat 

tn 

If* 

7,000 

IM 

Ml 

Ml 

Ml 

iL( 7 r) *** 








“ ••• 

Rifle range 

tot 

III 

9*S<^o 

Ml 

Ml 

Ml 

IM 

iL 









1 L 

Narbaula 

III 

III 

8,000 

2,500 

2,500 

2,500 

3.500 



Total 

IM 

9hS^o 

27,000 

i7i5oo 

9.003 

9,000 

Ml 


These totals 

= 

000 feetjOrsaJ 

r 29 miles. 

Ml 



Ml 

Cost per foot 

run III 

Ml 

Rs. 2/. 

Rs. 2/2 

Rs. 2/10 

Rs.4/4 

Rs. 4/4 




Cost R 

s. 1,83,000 

.11 

57.375 

48.125 

38.250 

38,250 

III 

i 

tiiiii 

Ml 

III 

Tots 

il 3i6s.ooo* 

III 

Add for smaller branches not es 

5ti mated in dcta 

ill Ml 

III 

Ml 

1,35.000 

. Ill 

Total cost of stoneware pipes an 

d brick sewers. 

Ml 

HI 

Ml 

5,00,000 


• This is'a rate of Rs. ttjSO P« 
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Estimate no, 4, Sewage farm. 


The usual allowance of land for a sewage farm is an acre per 10,000 gallons 

of sewage per diera so that ico acres 
creage require . should Suffice for the 1 ,000,000 gallons per 

diem anticipated in the New Capital, 

2. The foreshore of the river between the outfall at Parana Kila and Okhla 

. ,,, , , contains 2, t;oo acres of which about i.ooo 

rea arai a e or a arm, acres Within a mile of Okhla IS very likely 

to prove unsuitable as the heading up at the works causes the deposit of a fore- 
shore of small longitudinal slope and having a large admixture of clay making the 
parts so affected unsuitable for a sewage farm. About 500 acres is on the fan of 
the Shakarhui Nala and probably lies on an inconvenient slope and the soil is 
probably too stiff m character, the remaining 1,000 acres is probably very suitable 
and if so there will be ample area for a farm, 

3. Land is estimated for separately in these reports otherwise 100 acres 

at Rs 165 an acre or Rs. 16,500 is fairly 
’ debitable to this estimate. 

4. It is probable that some measures of river improvement may be earned 

^ ^ out, but the share debitable to the sewage 

farm is likely to be small Such improve- 
ment works are likely to consist of a revetted earthern embankment with 400 
cubic feet of stone per foot run ; the whole costing about Rs 2,22,000 a mile ; 
but the whole length of embankment would not need stone protection ; the earth- 
work alone would cost about Rs. 8,000 a mile The four miles from Purana 
Kila to the weir might cost Rs 5 lakhs, and protect 2,500 acres, if so the cost 
for 100 acres would be Rs. 20,000 , should it be thought necessary to make pro- 
vision for river improvement this sum may be added. 

5 The outlay on the farm to be provided for In the estimate will be on 

BnUdmfffl distribution channels and buildings The 

outlay on the latter, if any at all, will be 

negligible. 

6 The distributary will be a masonry lined open conduit of 20 inch sewer 

DiBtnbutarv section to carry about 3 5 cusecs on a grade 

of 1 in 1,250 ; the velocities at full, half and 
quarter full will be i’ 75 > **^5 ^^*5 respectively; this will cost about Rs. 3 per 

foot run j allowing for branches and so forth about 10,000 lineal feet at Rs 3 per 
foot run should be ample 


Land. 


Distnbutarj, 


Estimate, 

10,000 feet of open masonry conduat of sewer section about 20* 
broad at Rs. 3 per foot run 


Rs. 30,000 



Table of discharges and velocities of fipes and sewers ai gradients most likely to he used. 

Discharge in cubic feet per second Sewers, V — Velocity in feet per second 
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Statement B. 


Bri^ notes on iechmcal points to do with sewer design and construction. 

1. The combined system is not applicable to India ; the rainfall being 

restricted to about 4 months (average 

Combined or separate system. inches) ; a dry 

weather self-cleansing sewer that can cope with monsoon rainfall is beyond the 
resources of design and therefore a separate system is a sine qua non, (James, 
Oriental Drainage.) 

The sewers should follow the drainage lines of towns. {Ibid.) 

2. Sewers are the conduits built by the public body, drains are those made 

by the house or land owner. 

Sewers and drains. 


3. Sewage decomposes more rapidly in India than in England and the 

capacity of sewers should not be unduly 
large. 

{b) Sewers should not be less than 6" internal diameter and the tribu- 
taries should be smaller than the mains into which they outfall. 


(c) Drains for liquids only may be as small as 3''' diameter but any drain 
receiving the contents of a soil pipe should not be less than 4''. 

{d) If rain water off roofs is admitted to house drains 2 inches an hour 
must be provided for on account of the suddenness of run off. 
(Moore's Sanitary Engineering.) 

(e) In Bombay City with its large supply of 40 gallons a head a day an 
allowance of six cubic feet of sewage a day, half to flow off in eight 
hours IS made. 


(/) Sewers should be designed to run off half the daily water supply in 
eight hours. (James, Oriental Drainage) 

(^) Cast iron pipes are often more economical than stone ware ; they can 
be used under pressure and may therefore be made of smaller 
diamater: they are becoming increasingly used at home ; there is 
less labour in laying but the fiist cost is greater. 

{h) Depth below ground of sewers is regulated by the area to be drained ; 
the minimum depth over pipes is five feet for wheeled traffic but 
under pavements twice the diameter of the pipe will do. 

{z) The width of trench to be only sufficient for the pipe j a heading may 
be cheaper when the depth exceeds 16 feet, 

(/) Concrete is usual under sewers ; 4 inch thick where soil "^is good j 6 
inches where it is not. It should be 12 inches under the pipe and 
the sides should be haunched up with the material to a height of 
half the diameter. 


4* There should be a manhole at all junctions and bends and 1 8 to a mile 
, as a rule with lamp holes between pits. 

pipes and bends. 

5. Small sewers require a greater inclination than larger ones, and glazed 

Gradients. 


Junction pits are needed at all branch 


pipes less than brick dtains. 


For a 4 inch pipe a grade of 1-30 is suitable 
« ® 1} M 1-40 ,, »«• 

„ 12 to 24 „ 1-400 to 1-800 

y, Larger pipes „ less than x-Soo ••• 




t 
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The minimum velocity should not be less than 2 feet a second for large 
sewers ; in Bombay 3I feet is usually the minimum as Indian sewage has much 
sand and broken pottery in it ; for the same reason, and on account of the hard- 
ness of the road material carried in, five feet is the maximum. 


Statement C. 

Schedule of rates used in this estimate, 

Rs. 


Earthwork in trenches 


••• 

*5 

% 

0 cubic feet 

Rock cutting „ 

to* 

••t 

30 

u 

If 


Concrete under pipes or in sewers 

• •• 

30 

% 

II 


„ in brick sewers 

• •• 

• »« 

25 

fl 

fl 


Brick work „ 

• «t 

• •• 

40 

if 

II 


Cement plaster 


••• 

5 

II 

sq. feet. 


Invert blocks 

• tt 


88 

If 

cubic feet. 


Laying invert blocks 

• « • 

• •• 

6 

SI 

lineal feet. 



R. a. 






ef stoneware pipes laid 

0 12 a foot 

run 





6" 

1 0 

II 



§§• 

• «« 

9" » 

2 a 

1’ 

• •• 


• •t 

• t • 

la" „ 

2 2 

ji 

• •• 


• 0* 

• •• 

*5" ,> 

3 2 

SI 



• •• 

• •• 

18" 

6 10 

IS 



••• 


20 inch brick sewer 

2 10 

II 





24 i> n If 

20 inch sewage farm 

4 4 

11 



• •• 

««• 

distributary 

3 0 

If 

•• **» 





The sewers, estimated, work out to Rs. 12,500 per mile. 

Area of sewage farm 100 acres per 1,000,000 gallons of daily flow. 
Stone revetting required on the Jumna 400 cubic feet per foot run. 
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Report dated syth September igis by Mr. H, E. Parker, assistant sanitary 
engineer to the Government of the United Provinces ^ on the cost of a SanU 
tary Installation, 
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Paragraph i. Scope. 

„ 2. Refuse disposal, 

I, 3. Latrines. 

„ 4. Road watering. 

„ 5. Urinals, bathing places and dhobi ghats. 

„ 6. The estimate.. 

„ 7. Programme of work. 

,f 8. Points needing instructions. 

„ 9. Schedule of rates. 

Statement A. Estimate of quantity of refuse to be dealt with. 

„ B. Schedule of rates used in the project estimate for sanitary 
arrangements. 



Estimate No. II (r)— S anitary Installation. 

36 

Report dated 2'jth September igi2 by Mr* H, E. Parker ^ assistant sanitary 

engineer to United Provinces Government^ on the cost of a Sanitary 

Installation, 

1. Srope , — This estimate is to cover the provision for installing sanitary 
plant for refuse disposal, road watering, bazaar latrines and bathing and washing 
places, it will not deal with the sewage disposal or the storm water drainage or 
water supply, which are dealt with under separate estimates. 

2. Refuse disposal. — The quantity of refuse to be disposed of is a point on 
which we have, at present, no definite information. 

Moore in his book on sanitary engineering gives the average quantity for 
London in 1895 as 25o tons per annum per 1,000 people; but this figure is hardly 
-applicable to the case of the new capital, as in London the population is very 
much more concentrated and there is a very much larger consumption of fuel 
and consequently a larger residue of ashes than will be the case in Delhi ; on the 
other hand there will be a larger quantity of garden refuse to be provided for. 

The quantity of dry rubbish carted daily from the Delhi city, not including 
the suburbs is 24 tons, z.e., 8,760 tons, or say 9,000 tons per annum. The popula- 
tion of Delhi according to the census returns of 191 1 is 2,32,837 say 2,33,000 of 
which about 86,000 live in the suburbs of Sadr Bazar, Sabzi Mandi, Paharganj, 
etc., leaving a population within the city walls of 1,47,000. 

The quantity of refuse per annum, therefore, works out at 6i| tons per 
1,000 people per annum, say 60 tons per 1,000 per annum. 

The area of the city within the walls is 1,450 acres, so that the density of 
population is loi-^, say 100 per acre, and the quantity of refuse removed is just 
over 6 tons per acre per annum. 

The above figures will hardly be applicable to the new capital as the 
quantity of refuse per 1,000 people will probably be larger on account of garden 
and stable refuse and the quantity per acre will be less on account of the 
density of population per acre being low'er. The density of population in the 
water supply scheme and the acreage of the different classes of suburbs varies 
from 150 per acre in the peons’ quarters and 97 in the bazaars to per acre 
over the area allotted to the University and about 10 per acre for the officials’ 
bungalows. I propose to estimate the refuse to be disposed as follows ; — 

(1) a certain acreage of each compound will be taken as being populated 
. with 25 per acre, and the refuse from this area will be calculated 

at the rate per 1 ,000 population, the remainder of the area of 

compounds will be taken at the acreage rate ; this will apply to 

the officials’ bungalows, Indian chiefs, and the higher paid 

clerks, and shop keepers. 

(2) In the case of the lower paid clerks I propose to take the whole of 

the area as being inhabited. 

(3) The bazaars will be taken at the same rate per 1,000 population as in 

the city. 

(4) Peons’ quarters at 50 % above the figures for the city, as this area 

is more densely populated. 

(5) Markets, veterinary hospital, municipal cattle, etc., at double the 

acreage rates. 

(6) Gardens and parks will be taken as disposing of their owm refuse 

locally. 

(7) Secretariats and “ ” in front of Government House at \ the 

acreage rates. 
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With the above assumptions the dry refuse to be removed from the city- 
works out at (see Appendix A) 408 tons, say 400 tons per annum per 1,000 
people, or 2| tons per acre cf the new capital excluding outside parks. The 
figures used in these calculations for the quantity of refuse are : — 

The population i=, as shown in the estimate for water supply, namely, 5,000 
europeans and 40,000 indians, and the area is that shown in the schedule of 
areas, namely, 5,369-^ acres, excluding roads and outside parks, but allowing for 
the area of roads by adding 25 % to the above it works out at 6,/ 12 acres. 

For estimating the number of carts required and capacity of refuse destruc- 
tors I am assuming that the maximum amount of refuse to be disposed of in any 
one day will be double the average quantity and that the number of carts which 
should be provided in excess to allow for break down should be 20 per cent. 

The average daily quantity of refuse has been shown to be 50 tons per day, 
it is assumed that the maximum quantity in any one day may amount to 100 
tons. 

The capacity of a dry refuse cart is 30 c. ft or 4I maunds of rubbish, there- 
fore to deal with the weight of rubbish it will be necessary to provide for 2,800 
cart loads per day. 

The site proposed for the disposal works is at Indraput about 3 miles from 
the central parts of the new capital and the carts will have to do approximately 
double this distance per journey, once in collecting refuse and carrying it to the 
disposal works and the 2nd time in returning to their collecting grounds. The 
daily journey for a bullock may be taken as I2 miles, therefore it may be 
assumed that those carts which have to collect from beyond the centre of the 
city will only be able to make one journey per day, while those within the 3 mile 
limit from the disposal w'orks will be able to average two journeys per day. 

The number of carts required will therefore be 
1,400 at one journey per clay 
700 „ two „ „ 

Total 2,100 

Add 20 % to cover the number laid up for repairs, total number required 
2,500. 

The list price of a refuse cart is Rs 150 therefore the cost of refuse carts for 
dealing with the refuse of the new capital will be Rs. 3,75,000 not including the 
cost of bullocks. 

I propose to dispose of the refuse collected from the new capital in a refuse 
-destructor, situated near Indraput at the site of the irrigation pumping station 
and to utilise any heat generated in the destructor to assist in generating steam 
for driving the irrigation plant. 

During nine months in the year it may be possible to materially assist in 
steam production for the pumping plant, but during the monsoon period the 
refuse will frequently be saturated with water and all the heat generated will be 
required for drying the refuse before dumping it into the destructors ; during this 
period however the irrigation works will probably be at a standstill, as water will 
only occasionally be required. 

It may be necessary to add a small amount of coal or ashes to the refuse, 

- in order to assist in its destruction, as the greater part of it will probably be 
vegetable matter. 

The value of London refuse as fuel is said to be from | to of that of good 
coal, but this refuse is largely composed of cinders and ashes, which would be 
practically entirely absent from the refuse we are dealing with. 

The amount of refuse which can be disposed of by destructors with forced 
draught is about 5 to 10 cwts. per hour per cell, the grate area varying frona 24 
to 39 square feet, i.e., about J cwt. per square foot of grate area per hour. 
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Therefore to consume 100 tons of refuse per 24 hours we will require destructors 
with grate areas aggregating to 334 s. ft. say 10 cells each with a grate area of 
33’5 s. ft. 

Allow a lump sum to cover the cost of the above Rs. 1,00,000. 

Latrine accommodation in Bazaars, 

3. Latrines . — The United Provinces Factory Act provides for latrine ac- 
commodation at the following rates — • 

2 seats for 50 people. 

3 n » » 

4 >» i» *5® i> 

5 >» i> 200 „ 

above 200, 1 seat for each 50 people or fraction of 50. James, in his book oti 
Oriental Drainage, allows 5 seats latrine accommodation per 100 people for dry 
pattern latrines, and 2 seats per 100 for water flushed latrines. 

In the new capital area all residences will be provided with latrines for their 
own servants, and the only places which should be provided with latrines in this 
estimate are the secretariats and other offices, peons’ quarters, bazaars and 
menial quarters, etc. Latrines for the police will be provided in their own lines 
and therefore are not included here. 

In the secretariats latrine accommodation should be provided for 2,859 clerks 
and 2,000 peons, 97 seats say 100, in the administrative offices for 55 clerks 
and say 25 peons, 3 seats, say 5, (3 for clerks, 2 for peons) ; in the peons’ quarters 
for 6,000 men and women, 120 seats, and in the bazaars and menial quarters 
for 1 3,000 people, 260 seats. Total 484, say 500 seats. 

The estimated cost of a 48 seated water flushed latrine at Benares was 
Rs. 5,333 or about Rs. 1 12 per seat and for a single seated water flushed latrine 
at Cawnpore Rs. 350. 

The blocks of latrines wmII probably never be as large as 48 seats, and there 
may be a few single or double seated ones, which as has been shown cost more 
per seat than the large blocks, I therefore propose to adopt an all round rate in 
this estimate of Rs. 200 per seat. 500 latrine seats at Rs. 200 each 
csRs. 1,00,000. 

4. Bead watering'.— "The lengths and widths of the various roads in the new 
capital are as follows 


Width over all. 

Length, 

Width of metaU 

Area, 

Ft. 

Ft. 

Ft. 

S. Ft. 

200 

43,200 

70 

3,024,000 

80 

47,800 

32 

1,529,600 

60 

148,500 

32 

4,752,000 

50 

158,400 

24 

3,801,600 

40 

52,800 

20 

1,056,000 

IZ 

158,400 

9 

1,425,600 


609,100 


»5i588,8oo 


asH5i miles say 120 
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The area of roads to be watered is therefore 15,588,800 s. ft. I have 
included the area of service roads as requiring watering, as even if certain of the 
main and side roads are tar macadammed, or others ise treated to prevent dust, 
it is unlikely that the service roads will be so treated and they will consequently 
give off dust, unless they are regularly watered Assuming that the vidth of 
road covered by an ordinary water cart per journey is lo ft., therefore the lengths 
of travel of the carts will be — 


200 feet roads 


80 


9 ) 

... 

... 

60 

n 

)) 


• f • 

50 


)9 

• • • 

... 

40 

fi 

99 

• « « 

C • • 

12 


99 

• • • 



Total 


Ft. 

43,200 X 7 s= 302,400 
... 47,800 X 3^ 143.400 

... 148,500 X 3 = 445.500 

... 158,400 X 3 = 475.20J 

... 52,800 X 2 = ro 5 ,- 6 oo 

... 158,400 a= 158,400 


1.630,500 

=309 miles say 300 
miles. 


Taking the depth of water required per day on roads as the quantity 
required on the area will be about j, 000, 000 gallons. It is assumed that the 
hydrants from which the water carts will be filled will be economically arranged, 
so spaced that the distance between them is equal to the travel of a cart between 
fillmgs, assuming the rate of progress of a bullock at 2 miles per hour, and that 
all watering is to be done lin 2 hours, the number of carts required to cover the 
distance will ie 75 .carts. Say 100. 

This will however be insufficient, as this number means that if the capacity of 
each cart is 100 gallons each cart has to be filled 100 times per day and if 2 
minutes only, is taken per filling 3 hours would be taken in filling them. 

Allow 200 carts at Rs. 185 each = Rs. 37,000. 

It will probably be found advantageous to adopt motor carts for collection of 
dry rubbish and for road watering but this is a point which can be settled later 
on, as both these items come, in my opinion, more properly under the adminis- 
tration of the city after it is built. Fire engines, steam rollers, _ bullocks for 
drawing rubbish and water carte should-.also be included undqr administration. 

5. Urinals, bathing places and dhobi ghats . — With the outlay on latrines 
that on urinals is likely to be small while the proximity of the river will relieve the 
demand for bathing places and dhobi ghats till some years after the new capital 
is inhabited, so that a lump sura provision of Rs. 18,000 is likely to be ample 
under this sub-head. 

6. The estimate .— cost of a sanitary installation of rubbish carts, 
incinerators, latrines, water carts, urinals and dhobi ghats is likely to cost the 
following sums 


Dry rubbish carts 


»• . 

Rs. 

... 3,75,000 

Incinerators 


»•* 

... 1,00,000 

Latrines 

••• 

««• 

... I|00|000 

Water carts ... 


» • • 

... 37^'000 

Urinals, -washing places a'nd'dh'Obi ghats 

« « • 

... 1 8,000 



Total 

••• 6,30)000 
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7. Programme of work.~-The buildings in the new capital are to be built at 
the following rates : — 

^ in 1913 to 14. 

^ in 1914 to 15. 

^ in 1915 to 16. 

1^0 in 1916 to 17. 

1*0 in 1917 to 18. 

There will be large cooly camps on the area, and the refuse from these has 
to be disposed of, but this matter is a point which should be dealt with by the 
contractors or by the sanitary officer in charge of the camp, and should not be 
included in this estimate though it may be economical to use the carts as they 
are provided. The latrine accommodation will only be required as the houses 
are built and occupied and consequently will be estimated at the same rate of 
progress as the buildings. 

I propose to erect the incinerators in 3 instalments, 4 cells during 1913-14, 
4 cells in 1914-15, and 2 cells in 1916-17, 

Pates of expenditure. 


— 


I 9 i 3 -U‘ 

I 9 I 4 -I 5 * 

1915-16. 

1916-17, 

1917-18, 

Total. 

Refuse carts 

• •• 

Rs. 

#«« 

Rs. 

93.750 

Rs, 

1,87,500 

Rs. 

46,87s 1 

Rs. 

23.438 

Rs. 

23.437 

Rs. 

3 . 75.000 

Incinerators 

• M 

#«• 

40,000 

40,000 

Iff 

20,000 


1,00,000 

Latrines ••• 

ft. 


25,000 

50,000 

12,500 

6,250 

6,250 

1,00,000 

Water carts 

i 

f «• 

•«« 


18,500 

4.625 

2.312 

2,313 

37.000 

Urinals, bathing places 
and dhobi ghais. 


mm 

••f 

6,000 

6,000 

6,000 

18,000 

Total 


• a. 

1,68,000 I 

( 

2,96,600 

70,000 

58,000 

38,000 

6,30,000 


Of the above the whole of the cost of refuse carts and water carts is for 
materials which could be purchased in England, in the case of the incinerators 
roughly, say, f would be located to England, and in that of the latrines about 
50 to 60 per cent. i.e. 


— 

1913-14- 

1914-15- 

1915-16. 

D 

19I7-i8. 

Total. 

In England ««• 

f«S 

Rs. 

1,42.500 

Rs. 

2,58,000 

Rs. 

57.750 

Rs. 

42,000 j 

Rs. 

28,750 

Rs* 

5,29,000 

In India ••• 


25,500 

38,000 

12,250 

16,000 

9.250 

1,01,000 

Total 

iff 

1,68,000 

2,96,000 

70,000 

58,000 

38,000 

6,30,000 
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8 . Points needing tnsiYUCtions,'—‘^6\^\Si on which instructions are required 
for those preparing the project. 

Whether provision for the installations need be made against the project 
estimate of the new capital. If the provision is to be made the extent to which 
new and up to date methods of refuse collection, incinerators, latrines, watering 
carts etc., are to be availed of. 

9 . Schedule of rates.-^k schedule of rates used in this estimate is attached 
in Appendix B. for facility of reference. 
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|8i 37S ions per annum. 
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APPENDIX B. 

Schedule of rates used in this estimate. 

Dry refuse carts .. ... ... ... Rs. 150 each. 

Road watering carts ... ... ... ... „ 185 „ 

Latrines ... ... ... ... ... 11 aoo per seat. 

Lump sum items. 

Incinerators ... ... ... ... Rs. 1,00,000 

Urinals, bathing places and dhobi ghats .. ... „ 18,000 

Quantity of dry refuse 400 tons per 1,000 people per annum, 

2| tons per acre per annum. 

50 tons per day ^average). 
too tons per day (maximum). 

Capacity of dry refuse cart 30 c. ft. or 4J maun. 

Refuse destructors J cwt. per sq. ft. grate area per day. 

Latrines a seats per 50 people. 

3 seats per too „ 

4 seats per 150 

5 seats per 300 „ 

above aoo, i seat per 50 or fraction thereof. 
Road watering depth of water per day. 

Travel of a bullock cart 12 miles per diem. 

Duration of road watering a hours per diem. 


G. C.B. P., Simla,— No. 708 H.D.— is»ii.ia.— SS.-M.D.O. 
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Report dated the 22nd Lieutenant E. Sopwith^ on the 

mi of irrigating the site of the New Capital, 

List of contents. 
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SJ 

p 

a 

»5 

I) 

fj 


n 

13 

3 ) 

9) 




Estimate No. Ill— I rrigation. 


Report dated 22nd July^ 1912, by Lieutenant G. E. Sop-with, R. E., on the cost 
of irrigating the site of the New Capital. 


In a previous note dated 1 8th April, 1912, a rough estimate of the cost of 

irrigating the Malcha site was given. At 

t. Preliminary. definitely 

fixed, nor had any lay out of roads, avenues, and parks been attempted, so that 
the estimate was necessarily of a general description. A tentative lay ' out has 
now been made and is shown on the accompanying plan on a scale of 4*' to 1 
mile. This has enabled the present note to be written, which aims at giving a 
nearer -approximation of the probable cost of the irrigation of the New Capital. 
It must be understood, however, that owing to the lay out shown being a tenta- 
tive one, absolute accuracy of calculation is impossible at the moment, and seve« 
ral approximations have had to be made. 

In considering the problem, it has been considered sufficient to divide up 
the area into two portions (Division line shown as * * * on the map), to 

calculate the requirements of one-half, and to assume that double these require- 
ments will suffice for the whole area. 

3. Alternative' soarce3 from which water for following 'SOUrceS, from which Water 

irrigating the area might be obtained. for irrigation might be obtained eXlSt ; — 

(t) The Western Jumna canal. 

;(2) The river Jumna. 

(3) The subsoil water. 

(i) As explained in the previous note the Western Jumna canal remains 

3. Advantages and disadvantages of the various ciosed during a portion of each month in 
•ourees. times of high demand, but equally serious 

closures from the point of view of a garden city are those that occur when the 
demand disappears on the advent of copious rains, and examination of the records 
for the last 20 years shows that such a closure* might last for ,52 days. Storage 
would therefore be necessary, if this source were utilised and, as the require- 
ments of the area -amount to some 20,000,000 gallons per diem, a storage for 
even one month, would amount to 600,000,000 gallons or about 100,000,000 
cubic feet. 

It should be stated that the canal may only flow for 10 days at a time, so 
that the supply for 10 days plus storage for a month would amount to 
Rs- 130,000,000 cubic feet and this amount delivered in 10 days is at the rate of 
1 50 cusecs. The Delhi branch has also to carry the irrigation requirements of 
the area north of Delhi amounting to some 50 cusecs more or a total of 200 
cusecs. Considerable expense would be incurred in remodelling the branch to 
enable so large a supply to flow and as the bed slope of the last 12 miles of the 
branch is nil, the pumping of so large a quantity at such a rate would reduce 
the level of the canal water at Delhi itself to such an extent as to render irriga- 
tion by flow over much of the northern area impossible. Again, supposing that 
a supply sufficient for the New Capital was always maintained in the branch, 
experience shows that something like 100 cusecs would have to enter the head 
of the branch to allow of 30 cusecs reaching the tail, and in years of high demand, 
100 cusecs represent 15,000 acres of irrigation and the cultivators ■ would be 
deprived of that amount of irrigation, a serious matter in. times of famine. 

The difficulties involved .in thus sending down a much smaller supply than 
the normal full supply of the branch are also great, as great trouble would be 
caused by accumulation of silt and the growth of weeds and grass on the bed, 
side slopes and berms. 

The limits of irrigation by flow may be taken as the line of the 700 contour, 
and a reference to the map will show that the land below this level represents 
only a small fraction of the whole .area, and does not include such important 


* Tlie39 records are filed in the office and ate two voluminous to beattsched as anuppetidiai* 
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portions as the viceregal park, or the compounds of the most important of the 
inhabitants. To reach these portions of the area pumping would have to be 
resorted to. 

2. The river Jumna is the source from which the Western Jumna canal, 
the Eastern Jumna canal north of Delhi, the present drinking water-supply at 
Delhi and the Agra canal below Delhi take their water. Pumping would be 
essential, if this source were adopted as the low water level of the river is R. L. 
6 j 7 at Indarpat. 

Before adopting this source the question whether the water in the river is 
sufficient for the requirements of the irrigation of the New Capital must be 
considered. During the cold weather months, when the discharge of the river, 
where it debouches from the hills, is falling, and when demand is normally high, 
the whole water of the river is taken by the Western and Eastern Jumna canals 
at their heads at Tajawala, and immediately below the weir the river bed is dry. 
Water however percolates from the canals, and part of it finds its way back 
through the subsoil into the river. Possibly also the water, which flows beneath 
the bed of the river, may spring up lower down, but, as the slope of the bed is 

very small (only 15" in a mile at Delhi) it is more probable that the flow is 

parallel to the bed and does not spring up at all, so that the cold weather supply, 
unless the canals are closed, is probably entirely dependent on percolation from 
the east and west. 

A diagram has been prepared and attached as Appendix A. which shows 
that some point exists between Panipat (junction of main drain No. II) and 
Delhi, from which southwards the rale of increase of inflow per mile decreases 
and in years of meagre rainfall even ceases altogether, ue.^ the water received 
by percolation north of this point actually percolates back in the subsoil south 
of this point. 

It will be noticed in the diagram for the years 1906-07 that the rate of 

increase of flow increases up till some date in the first half of December, there- 

after decreasing. The explanation of this is that there was a very heavy mon- 
soon in 1906 in the hills, and the normal rainfall was very greatly exceeded. 
It would therefore appear probable, that, except after a succession of heavy mon- 
soons, the percolation into the river south of the point between Panipat and Delhi 
is either very slight or is a minus quantity. Panipat being situated, in relation to 
the canal, in a position, which water for two branches of the canal passes, the total 
quantity of water in the canal affecting the subsoil at Panipat is very much 
greater than the total quantity passing down the Delhi branch alone, which 
branch is the determining factor in considering the percolation into the subsoil 
near Delhi. This would account for the difference in rate of increase of inflow 
except in years of exceptional rainfall when the percolation of rainwater back 
into the Jumna is so great for a time as to affect the normal conditions due to 
the percolation of canal water. 

Actual observations of discharges of the Jumna have been made this year, 
and are attached as Appendix B. It will be seen that on July 4th the actual 
observed discharge was 64 cusecs only, which is the lowest on record, and this 
quantity is only just over twice the estimated initial requirements for the irriga- 
tion of the New Capital. It may conceivably be supposed that the future require- 
ments may greatly exceed the initial ones, and, if the supply in the Jumna were 
to fall below the present discharge, a time might come when the flow would be 
insufficient for the irrigation requirements. It should be remembered that so 
small a discharge of the river implies that there is no rain, as otherwise the 
canals would probably be entirely or partially closed, thus releasing water into 
the river, and that such times would be exactly the ones, when the demand in the 
New Capital would be at a maximum. 

As to whether the flow is likely to decrease or even to cease in exceptional 
circumstances is one that it is difficult to dogmatise on. The main line of the 
Western Jumna canal, and its Delhi branch run along the watershed of the 
country, the other two branches running towards the west. It may therefore be 
presumed that something like half the water percolating from the main line and 
the Delhi branch flows towards the west and so into the natural drainage in that 
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direction and is thus lost altogether to the Jumna, while the whole of the water 
percolating from the Sirsa and HansI branches may conceivably be also running 
towards the west. We know, that, when the Sirsa branch was fully developed 
in 1896, the water table near Delhi sank 10 feet and has never since risen to its 
former level, and there seems no reason to suppose that this loss of water, due 
to the transference of a considerable percentage of total canal discharge from 
the Delhi to the Sirsa branch, water which originally found its way back into 
the Jumna, being on the Jumna side of the watershed is compensated for, as far 
as the Jumna is concerned, by equivalent percolation into the Jumna at a point 
further north since the loss of water now takes place wholly on the western slope 
of the watershed, and therefore probably flows through the subsoil in a westerly 
direction. 

As the efficiency of cultivation increases (it is probably nearly at a maxi- 
mum now on the Western Jumna canal system) the area irrigated increases, the 
depth of waterings is more economical, and consequently less percolates into the 
subsoil, evaporation and transpiration of the crops accounting for the water 
spread over the ground. 

It would therefore appear that the tendency is for the subsoil flow back into 
the Jumna bed to decrease, and, if this source is adopted, it may be necessary 
to ensure the required supply by compensation from the canal system by open- 
ing escapes. This would be a costly method and one, that might endanger the 
maturing of crops in certain localities but it must be borne in mind as a possible 
necessity, should the present low discharges of the river decrease still further or 
fall to vanishing point. 

(3) Pumping from the subsoil water is the third alternative. Careful study 
of the conditions of the subsoil water in the area is being made but it is doubtful 
whether the subsoil water would stand the strain of such a large quantity of water 
being pumped from it, seeing that the ridge is so close to the river, is very bare, 
which would involve a large percentage of rain water running off by natural 
nallahs instead of percolating into the subsoil, and that the catchment area is so 
small. Moreover we know that in years of light or normal rainfall water is 
actually percolating into the subsoil from the river, and, even if such percolation 
supplied the quantity required for irrigation, the water level would be consider- 
ably lower than that of the river which would involve a greater head and con- 
sequently a large increase in cost of pumping, which, being recurring expenditure, 
is one of the most important items to aim at economy in. 

4. Points involved in the various systems of , There ate four mcthods of internal dia- 

laternal distribution of irrigation water. tribution, 

(1) Flow irrigation in open channels. 

(2) Lift irrigation and distribution in open channnels, 

(3) A combination of flow and lift irrigation. 

(4) Pumping and distribution by pipes, 

(i) Flow irrigation in open channels is the method ordinarily adopted in 
irrigating land, and is of course, infinitely the cheapest, as no power is required 
at all. It has the disadvantage that it is difficult to control the water in such a 
way as to prevent needless waste. Distribution in open earthen channels 
involves a great number of culverts, syphons and similar works to allow the cros- 
sing of roads, paths, etc., and this is expensive. The percolation into the subsoil, 
amounting to 6 cusecs or so per 1,000,000 square feet of water surface, has a 
great influence on the subsoil, and in many places actual waterlogging has taken 
place from this cause. To avoid this as far as possible canals are designed to 
follow ridges, but the positions of compounds houses, etc., in the New Capital 
may easily prevent this desideratum being worked to as extensively as is desir- 
able. It is not known definitely at the moment, though investigation in this 
direction is being carried out, what are the conditions of permeability of the 
subsoil in the area, but there is reason to suppose, from the soil being a fairly 
compact loam, that the subsoil drainage is somewhat slow. It is therefore 
essential to minimise the percolation into the subsoil to a practically infinitesimal 
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quantity, lest the area become as waterlogged as is the Durbar area, the present 

• Assuming th«e to be some 200 miles ot open Condition of which was One of' the principal 
earthen channels in the New Capital and the rcasOnS lOf abandoning that area aS a Site 
average water surface to be a feet the loss by per- r . , rartifal ♦ 

eolation would be ^ ^.aSo x a x _6 tOf the INeW t^apital. 

l,000;000 

or over I 2 | cusecs, ba'f the supply. 


It has also been noted that the area, which could be irrigated by flow, is 
only a small portion, and that the less important portion of the whole site. 

The substitution of masonry channels for earthen ones would prevent to a 
large extent any percolation into the subsoil, but this would be expensive. 

A further argument against using the open channels at all, whether masonry 
lined (pacca) or earthen (katcha), is that it is a certainty that large quantities 
of water would go to waste, and consequently the 25 cusecs, which is actually 
required for use in the gardens of the New Capital could only be obtained by the 
users, if a very much larger quantity were supplied, so as to allow for the waste. 
During the- Durbar preparations only some 20 per cent of the water actually 
supplied was usefully employed, the remainder disappearing by .percolation and 
waste at the outfalls of the channels. 

As already stated in times of great demand the canal runs for only 10 days 
In the month and the storage to enable a continuous flow in the distribution 
channels would be so large as to be impracticable, both on the score of expense 
and also in view of the area-that such storage would occupy, and for which there 
seems no suitable site. The depth of any such reservoir would be very small, 
otherwise the area commanded would be very greatly decreased, and the evapor- 
ation from such a reservoir would' be considerable. 


(1) Flow irrigation direct from the Western Jumna canal, and in tiroes of 
closure, from a reservoir seems therefore to be out of the range of practical 
engineering, as also distribution in open channels whether masonry lined (pacca) 
or earthen (katcha), 

(2) Lift irrigation and distribution by open channels involves the same prin- 
ciples as (1) whether the lifting is done direct from the river, or from the 
storage reservoir filled by the Western Jumna canal. 

(3) A combination of flow and lift irrigation supposes the irrigation by flow 
of such portion of the area as is commanded, and the irrigation by .pumping 
from the river of the remaining portion, and also of the commanded area during 
times of closure. 


greater than the avai 
used, while the cost o 


This, for the arguments already used, is not practicable, as the flow irrigation 
would have to be in open channels the loss of head in pipes, if used, being 

lable head, unless pipes of altogether prohibitive size were 
' the varying power required to pump the supply, according 
to whether the canal was closed or open would probably equal the cost of contin- 
uous pumping of a sufficient supply to serve the whole area continuously. 

(4) Pumping and distribution by pipes involves pumping from the river, or 
from the canal with a storage reservoir to draw on during closures. Such storage 
reservoir would be, as already pointed- out, enormous and does not appear practic- 
able. It would, therefore, appear better to pump direct from the river, and 
possibly also, as a subsidiary source, from the effluent waler of the sewage outfall, 
provided there were no sanitary objections to such a course. 

A distribution by pipes has the following advantages : — 

(l) The control of each portion of the supply is at the tall, i e,, it can be 
controlled in each compound or other area by merely turning on 
or off the stopcock, a very different thing from controrat the head, 
which js the only method in flow irrigation, and which, in the case 
of a city, must inevitably lead to waste, for when one owner has 
taken his water, he closes the outlet, and if the owners below him 
do not want water at that , particular moment the water "flows 
uselessly on to the outfall, -whereas, on the turning off of a 
stopcock the water remains in the pipe until some other stopcock 
is turned on. 
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(2) Percolation is nil, and there is thus no fear of raising the subsoil 
water level, except by overflooding of parks and gardens, a fault 
which can be checked with ease and certainty by the introduction 
of meters at each area connection, and charging for water by meter 
rates. 


From the arguments previously advanced, it would appear that pumping 

... . from the river Jumna and distribution 
s. The most advantageous method 0 imgation. pipes is undoubtedly the most practical 

method of irrigating the New Capital, and this note will now deal with the practi- 
cal problems involved in carrying out this method and its probable cost. 

According to the latest details of the areas required for parks, roads, 

. . . avenues and compounds, the area to be 

6. Area to be protected by irrigation. protected is 9 square miles, and to this 

may be added 3 square miles to allow for extensions, making in all an area of 
1 2 square miles. This area corresponds with the area of the lay out, shown on 
the map. 

This excludes the cantonment area, and also does not allow for the water- 
ing of the trees on the ridge, both of which must be treated as separate items to 
b^allowed for by combination with the drinking water supply or by separate 
pumping systems. The object in excluding them from the New Capital system 
IS to avoid the extra lift necessary to get water to these areas, as it is proposed 
to pump water up to R. L. 760 for the New Capital while the water for the can- 
tonment must be delivered at R. L. 775 (with a lift over the Ridge which is 
over R. L. 800) and water for the trees must be delivered at the highest part of 
the Ridge R. L. 865. 


A reference to paragraphs 4, 5 and 6 of the previous note* will show that, 

making due allowance for the different 
s required to protect la qua^j^tijjes of Water required per acre of 

* gardens, lawn or road respectively. A 

supply of *0116 cusecs is required to protect 4 acres. 

Therefore the supply required to protect 1 2 square miles is— 

* ^40 X ’0116 cusecs. 

4 

s=s 22^ cusecs, say 23 cusecs. 


To allow for possible extensions of park (onl)r i ,000 acres have been allowed 
for) and also for flushing drains, etc., it will be advisable to assume a requirement 
of 25 cusecs. 

It is proposed to pump direct from the river near Indarpat by a double 

8. Lay out Oi pipe line tot tbe purposes ot this 33" ™ain, which Will bifurcate at point T 

evtimate. and lead water to reservoirs at A and V 

respectively, the bed level of which will be at R L. 750 with a depth of 10 feet. 
This level will be sufficient to irrigate the whole of the New Capital with the 
exception of some small rocky portions. The area to the south of line _* * has 
been considered in detail for the purposes of this estimate. This area is served 
from reservoir A, and two mains have been laid out A, Ay, A,, Ag, A4, Ag, 
Aa.Ay.andA, By, B3, Bg, B4, Bg. From these mains distributing pipes 
follow each road, and the service pipes lead from the distributing pipes. The 
area served by main A — Ay, is hachured red while that served by main A — Bg, is 
hachured blue. 


There are two systems of delivery considered, niz., (i) delivery in 12 hours 
or at the rate of 25 cusecs for each reservoir (2) delivery in 24 hours or at the 
rate of 12^ cusecs from each reservoir the same rate as the pumping from the 
river. 

The figures given on each area represent the number of gallons per minute 
required to water that area, assuming a delivery in 12 hours, and for a 24 hours 
delivery these figures should be divided by 2. 


708HO 


•Not printed. 
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Each reservoir is calculated to hold a 12-hour supply, and will act as a 
balancing tank, as well as providing a stand by in case of a temporary break down 
of the pumping plant, and their cost is comparatively so small as to render the 
extra cost well worth the additional guarantee of safety, given by their inclusion 
in the scheme. 


The low level of the river at Indarpat is R. L. 657. The pumping level 
9. Po,,, i" therefore taken at R. L. 655 ; water has 

to be pumped to R, L. 760 ; there is thus 

a static head of 105 feet. 

The friction head, in the mains is 20 feet, giving a total head of 125 feet. 
The power required to pump 25 cusecs against a head of 125 feet is 

85 » 62-5 X 60 > las U P 

33.000 355 • 


Allowing 25 percent for mechanical disadvantage and slip in the pumps, the 
H. P. required will be 355 X = 444 H. P. 

It is assumed that the pumps will be working for 300 days in the year. 
The number of Horse power-hours will therefore be 444 X 300 x 24 = 
3,204,800 H. P. hours. 


10 . 


The rising mains have already been stated to be 33" each, giving a loss by 
. . . friction of 20 feet. 

Size of pipes required. 


The sizes, lengths and weights in cwts. as also the cost of the distributing 
and service pipes have been worked out in detail, vide appendix C, and are given 
below both for a 24 hours and a 12 hours delivery {N. B .* — The service pipes 
serving private residences and all areas except public parks have been omitted 
as they are a charge against the owners of such areas). 

Lengths of pipe line. 



Iv!ains. 


* 

Yards. 

SiZB. 

12 hours deli very t 

24 hours delivery* 






Inches* 

Inches. 

il 

< 

< 

••• 



793 

27 

21 

AjAg — 


• •• 

• •• 

968 

27 

21 

AaA 3 


• •• 

• •• 

3080 

24 

18 

A,A4 r: 



*** . 

176 

18 

*5 

A4A8 « 


• f * 

• •• 

176 : 

18 

12 

A5A3 sa 



••• 

176 

18 

12 

AgAj » 

• •• 


• •• 1 

i 

528 

15 

ID 

A 



ft* 

933 

30 

24 

= 

1 •# 



1723 

21 

16 

B2BJ « 

• K* 


• •• 

1584 

18 

«5 

B3B, = 


«•« 


880 

*3 

S2 




• •• 

669 

15 

W 
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Distributing pipes. 

Yards. 

12 hours delivery. 

94 hours delivery. 

C D 

• • • 

It* 

• •• 

1327 

Inches, 

12 

Inches. 

9 

BjD 

• •• 

• ** 

ttt 

1327 

12 

9 

E F 

• •• 

• at 

• •t 

537 

8 

6 

BsQ 


*«• 

ttt 

1 453 

8 

6 

B4R 



ttt 

453 

8 

6 

BgS 

• •• 


t«« 

453 

8 

6 

H G 


••* 

*•• 

453 

8 

6 

F G 



ttt 

2363 

8 

6 

H J 

• «» 

*«t 

let 

4067 

8 

6 

J K 

• •• 

• •t 

! 

417 

8 

6 

KA, 


• •• 

tti 

1300 

8 

6 

A7B, 

0«0 

• •• 

ttt 

2637 

8 

6 

B4A5 

• •• 

t»l 

*•• 

2503 

8 

6 

CO 

> 

01 

• •• 

tta 

tt* 

2473 

8 

fi 




ttt 

2250 

8 

6 

NAa 

• a« 

•t* 

ttt 

2007 

8 

6 

L M 

<Cf 

*•* 

••t 

643 

8 

6 

M N 


t«i 

ttt 

703 

8 

6 

N B, 

•t* 

ttt 

ttt 

1040 

8 

6 

BaO 

«•» 

*«t 

ttt 

1223 

8 

6 

0 P 



ttt 1 

674 

8 

, 6 

0 B, 


««t 

ttt 

580 

8 

6 

0 N 


ft* 

ttt 

600 

8 ^ 

6 

A,M 


• •* 

ttt 

607 

8 

6 


Weight of pipes. 


30 

24 » 

2\* 

18*' 

16*' 

K 

12*' 

10' 

9" 

8*' 

6» 


weight per yard 


n 


99 

s» 

>9 

19 

if 

9# 

99 

11 

fl 

99 


» 

11 

f» 

99 

99 

II 

19 

91 

9) 

99 

99 

l> 

99 

99 

Jl 

91 

II 

l> 

91 

91 

11 

99 

11 


• •• 

• •• 

• •• 
• w 

te« 


••• 

«•« 
• •• 
• •• 
• •• 
••• 
••• 
••• 

!«• 

*«• 

••r 


••• 

••• 

••• 

••• 

•«* 

<«• 


>««0 

• •• 
««« 
#•« 
«•« 

0 «* 

e«« 

>«•« 

»■« 

••• 


cwts. 

... Q’2 

8'I 

... 7’3 


• •• 
• •• 
••• 

•f « 
••• 
••• 
• •• 
• •• 


575 
4*4 ■ 


36 

3*25 

2*38 

»*33 

0-93 

©•38 


f ft 


««• 
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30*' 

fl?"' 

24^ 

SI* 

18* 

*5*' 

12* 

8 * 

3 r 


Total weight of pipes. 

/2 hours delivery, 

••• 933 X 9*2 

•M 1760 X 8*1 
••• 3080 X 7*2 

1725 X 5*75 
••• 2992 X 4*4 

... 1197 X 3*25 

... 2654 X 2*38 

... 28436 X 1*33 
... 30000 X 0*38 


cwts. 

... 8,584 

... 14,256 

... 22,276 

... 9,9t9 

... I3,«6S 

«• 3,890 

... 6,317 

••• 37,9»5 

... 11,400 


Multiply by two for the whole area 


1,27,722 

1,27,722 


2,55,444 

Cost at Rs. 8 per cwt. plus 10 per cent s=Rs. 22,47,907. 


24* 

21 * 

iS*' 

l6» 

*5' 

12* 

10" 

9" 

6* 

3* 



houn delivery^ 

cwts. 

• •• 

••• 

933 X 7-3 

6,718 


••• 

1760 X 575 

3080 X 4*4 

10,120 

• •• 

••• 

■; ••• »•» 

1725 X 3-6 

*3,552 

• f • 

••• 

X760 X 3*25 

6,210 

• •• 

••• 

1232 X 2*38 

5,720 

• •• 

• •• 

••• ••• 

*'97 X 1*75 

2,932 

• •• 


2654 X 1-6 

2,095 

■ • « 


28436 X 0*92 

4,246 


••• 

30000 X 0*38 

26,161 


m 

^ ••• ••• 

1 1,400 

89,'* 54 

Cost at Rs. 8 

Multiply by two for the whole area 

89,154 

*,78,308 

per cent^/«f 10 per cent =Rs. 15,69,110. 


IS. Size of reservoir!. 




All • fr — wwo idLC or I2f cusecs 

Allowmg a depth of 10 feet of water with 2 W f , 
contents will be i2| x 60 X 60 X 12 x 12-10 oj I44.000 cubk fee?® 


Id. Cost. 


The initial cost consists of— 


(a) Cost of pumps and buildings connected therewith. 
(i) Cost of reservoirs, 

(e) Cost of rising mains. 

(^) Cost of distributing pipes. 

(e) Cost of service pipes. 

-(/ ) Cost of valves, etc. 
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The recurring expenditure consists of— 

(а) Interest on capital expenditure. 

( б ) Maintenance of pumps, buildings, pipe lines, etc. 

(c) Depreciation and repairs of pumps, 

(d) Depreciation and repairs of pipes, 

(e) Cost of power, 

(a) The cost of pumps and buildings may be taken at Rs, 650 per H. P. 
/>^us 50 per cent to allow of spare parts. 

The cost is therefore 444 X 650 X |=Rs. 4,32,900. 

( 6 ) The reservoirs are assumed to be open ones lined with 6 " of concrete 
throughout. 


Excavation at Rs. 20 0/00 c.ft. 



= 2 X 644 000 X ... = 

Rs. 25,760 


Concrete at Rs. 25 per cent 644 X 10 ... 


= 6,440 c.ft. 

400 X 10 ... 

• •• 

= 4.000 „ 

322 X 200 ... 

••• 

= 64,200 „ 



74,840 „ 

Add for second 

reservoir 

... 74,840 „ 


1 

1,59.680 X 


= 

Rs. 39,920 

Total 

••• 

Rs. 65,680 


(r) Each rising main is 4*89 miles long. The weight of a 33' pipe per 
yard is 1,150 lbs. or io’3 cwts. 

• Allowing Rs. 8 per cwt. toper cent {or The COSt IS therefore 2 X 4 ^ 17^0 

breakages, etc. X 1 0*3 X Rs. 8 8* = Rs. 15,59,480. 

(d) and (e) Cost of distributing and service pipes 

for a 12 hours delivery Rs. 22,47,907 

for a 24 hours delivery Rs. 15,69,110 

(/) Cost of valves, etc., may be taken as Rs. 1,50,000 

The total initial expenditure is therefore— 

(fl) Cost of pumps, etc... ... ... ... Rs. 4,32,900 

(d) Cost of reservoirs ... ... ... ... „ 65,680 

(c) Cost of rising main, «« eet cef — n * 5 ) 59*480 

(/a?) and (e) Cost of distributing and service pipes (for a 

12 hours delivery) «•« ••e „ 22,47,907 

(/) Cost of valves, etc. ... ... „ 1,50,000 

Total • •• » 34.55,967 

to per cent contingencies ... „ 4,45,597 

Total ... j, 49 jO ^,564 

(yVo/f,— If a 24 hours delivery is given the capital cost will be Rs, 41154,887,) 
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The recurring expenditure consists of— 

(a) Interest on capital expenditure, at 4 per cent. 

(i) Maintenance at 3^ per cent on cost of reservoirs, pumps and pipes 
(c) Deprecation and repairs of pumps at 6 per cent on cost of pumps. 
(//) Depreciation and repairs of pipes at 3 per cent on cost of pipes. 


(fl) 4 per cent on Rs. 49,01,564 

• •• 

• • • 


Rs. 

1,96,062 

4 per cent on „ 41, 54, 887 


t.* 


f) 

1,66,195 

(i) 34 per cent on „ 4909,564 

•t* 

0.* 


)t 

1,71,561 

per cent on „ 41,54,887 




}i 

1.45.421 

(c) 6 per cent on „ 4,76,190 

«•« 

... 


ft 

28,571 

(</) 3 per cent on „ 4353,126 


... 


J) 

1,30,394 

3 per cent oa „ 3'='-,56,449 

• a. 

... 



1,08,192 

Fjr a 12 hours delivery the cost is 

••• 


• a. 


>f 

1,96,062 

(^) ... 


... 


if 

1,71.561 

(0 


... 


ft 

28,571 

(^) ... ... 

Total erst of interest^ maintenance and depreciation 


if 

*>30.59+ 

on 12 hours delivery 




V 

5,26,788 

For a 24 hours delivery the cost is 

(^) #•« 



... 

Rs. 

1,66,195 

(^) «.« ••• »«• 


... 

••• 


*.45.421 

(c) ... 


• a. 


?> 

28,571 

^ ... .«• ... ••• ••• 

Total cost of interest, maintenance and depreciation for 

it 

1,88,192 

a 24 hou'S delivery 

(e) >\llowing a rate of o-i-o per H. P 1 

hour 

(which is 

pro- 

if 

4,45,379 


bably excessive) the cost of power will be 3,204,800 

The recurring expenditure for a 12 hours delivery is therefore 

Total of (fl), (i)i (c) and (d) ... Rs. 5,26,788 

Cost of power ... ... ... „ 2,00,300 

Total ... „ 7.27,088 


For a 24 hours delivery. 

Total of (i»), f 3 }, (c) and (d) ••• Rs. 4, 48 , .879 

Cost of power «*• 0)00 300 

Total •tt „ 648,679 

To recapitulate the capital cost for a 12 hours dtli very amounts 

to ••• ••• Rs. 49, 01, 5^4 

and the recurring expenditure to ... ... ... „ 7,27,088 

for a 24 hours delivery there is a saving in the capital cost of „ 7,46,677 
ajd in recurring expenditure to ... ... ... ,, 78,409 

t,*). Co^t per tchi iiiv ir d per acre pro* The number of Hcres actuslly irri* 

tee.'edandtbenura-^erof g.Ulonbperiupee. gated is f X 12 X 640= 2,88o acrCS. 

With a 1 0 -hours delivery the cost per annum per acre actually irrigated 
Will be =5 Rs. 253, or Rs. 21 per acre per mensem. 
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With a 24 hours delivery the cost per annum per acre actually irrigated will be 

or Rs. 18-12 per acre per mensem. 

{b) The number of acres protected is 12 X 640 = 7,680 acres. 

With a 12 hours delivery the cost per annum per acre protected will be 

^ = R»- 95 

or Rs. 8 per acre per mensem. 

With a 24 hours delivery the cost per annum per acre protected will be 

^.48,679 p Q 

7,680 — 

or Rs. 7 per acre per mensem. 

Note.— -It will be seen from these figures that the cost of irrigating a 4 acre compound 
will be Rs. 32 or Rs. a8 per mensem, according to whether a 12 or 24 hours delivery is given. 

(c) the number of gallons pumped per annum is 25 X 3,600 x 24 x 300 
X = 4,050,000,000. 

For a 12 hours delivery, the number of gallons per rupee will be 
ss 5,570 gallons per rupee. 

For a 24 hours delivery, the number of gallons per rupee will be 
=6,244 gallons per rupee. 

{a) It should be noted that this estimate allows for an unBItered water 

,4. Final retuarks. great increase 

in expense would be incurr- 
ed if a separate filter supply for irrigation alone were introduced. 

( 4 ) The lowest level of the bed of the distributing reservoir must be at 
R. L. 750 to allow of irrigation over the area. To ensure econo- 
mical reservoirs they have therefore been located on the ridge. An 
economical reservoir on some of the isolated hills, such as Rai 
Sina, would have a bed level at about R. L. 710, and this would 
give insuflScient head to water more than a very small fraction of 
the area. A reservoir raised some 50 feet, would therefore be 
necessary if any such point were taken and this would be very 
costly and difficult to fit in with the lay out aesthetically. 

It may assist if a list of points is given 
on which orders are required before a pro- 
ject estimate can profitably be undertaken. 

The list is as follows : — 

(1) Localities for which irrigation should be provided. 

(2) Intensity of irrigation. 

(3) Whether the supply should be filtered or unfiltered. 

(4) If unfiltered— 

fo) Whether the sewage effluent should be pumped up or not. 

(b) To what extent subsoil, canal, and river supply should be utilised, 

(5) Situation of pumping station, and reservoirs. 

(6) Source of power and class of pumps and engines. 


*5. Memoratidam of point*? requiring deci- 
sion before the preparation of a project 
estimate. 


iVo/ff,— If filtered, the points of reference can best be dealt with under drinking water 
supply. 

F or convenience in reference a schedule 
of rates used in this estimate is given in 


16. Schedule of rates employed in this esti- 
mate. 


a statement (Appendix D). 


A forecast of yearly expenditure is given 
in a statement (Appendix E) to assist in 
organising establishment and financial arrangements. 


17. Forecast of yearly expenditure. 
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APPENDIX B. 


Actual discharges of the river Jumna at Delhi during igi2. 


Date. 

Gauge. 

Discharge. 

Observer. 

1 ith February 1912 

t • * 

663-45 

cusccs 

1610 

\^r. Smith. 

28th March 2912 

• •4 

663-15 

302 

Do. 

4th April igia 

«•« 

Not given. 

478 

Mr. Sale. 

iith April igi 3 

• • • 

663-15 

3S0 

Do. 

19th April 1913 


663*20 

442 

Do. 

Sjth April jgt2 

• «« 

663-40 

296 

Mr Smith. 

30th April 191a 


663-00 

3‘'5 

Mr. Sale. 

7th May 1 91 a 

• * » 

662*90 

458 

Do* 

29th May 1912 

... 

662*80 

150 

Mr. Smith. 

6th June 1912 


662*55 

94 

Do. 

22nd June 191a 


662 50 

95 

(^>0. 

aSth June 1913 

• •• 

662*40 

64 

Do, 

2nd July 1912 


662-40 

71 

Mr, Sale. 

4th July 191a 

t • • 

662*30 

64 

Mr. Smith. 


APPENDIX C. 

The attached diagram (i) gives the sizes of pipes required in the mains 
assuming (a) that the whole supply is delivered in 2 hours — 

(6) that the whole supply is delivered in 24 hours, 

(c) that the bed level of the reservoirs is at R. L, 750, the minimum level 
to allow of irrigation of the most important portions of the area. 

The final calculation gives the size of distributing pipe required for the area 
at the end of the main, which requires a supply of 525 gallons per minute, the 
sizes calculated for this are (1) 10" for a 12 hours supply, (2) 8" for a 24 hours 
supply, but as, there are two pipes bifurcating from the end of the main 8" and 6' 
pipes have been allowed for. 

The remaining distributing pipes have to discharge quantities of water such 
as 330, 265, 200, etc., gallons per minute under varying heads, wliich approximate 
to the residual head of 10 feet, allowed at the end of main A Aj, Ay, and 
therefore an average size of 8" for a 12 hours and 6" for a 24 hours delivery has 
been taken for all distributing pipes. 

The service pipes throughout have been taken as 3" pipes, as any smaller 
size is considered not to be practical for irrigation water for considerations of 
silt carried in unfiltered w'ater. 
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The attached diagram (2) gives the sizes of pipes required in the mains 
assuming (a) that the whole supply is delivered in 12 hours ( 5 ) that the whole 
supply is delivered in 24 hours (e) that the bed level of the reservoir is at R. 

L. 775* 

This has been worked out as a guide to discover whether placing the bed 
of the reservoirs at R. L. 750 is more economical than placing the bed at a 
higher level, thus getting a greater head. 

As the value of the mains is greater than that of the distributing and 
service pipes combined, the greatest economy can be effected by making the 
hydraulic gradient of the mains a maximum, and this has been done in the 
diagrams, the residual heads at Aj of 10 feet and at 85 of 14 feet being consi- 
dered the ninimum that can be allowed to ensure efficient distribution over the 
areas, watered by distributing pipes, leading from the ends of the mains. 

The sizes of the distributing pipes are taken at the previous figures as the 
head, where they take off from the mains, is but slightly altered. 

It will be seen from the figures in the diagrams (allowing for standard sizes 
of pipes) that the difference in sizes according to whether the beds of the reser- 
voirs are at R. L. 750 or at R. L. 775 is as follows : — 


Pipes. 

SIZE OF PIPES. 

12 nOURS 

DELIVERY. 

24 HOURS 

DELIVERY* 

Bed of reser^ 
voir at R.L. 
7 S«>- 

Bed of reser- 
voir at R. L. 
775 - 

Bed of rc’scr- 
voir at R.L^ 
7501 

Bed of reser- 
voir at R*L» 
775 ’ 

A Afl 


••• 

m 

27’ 

21^ 

1 

1 

21^ 

18’ 

Ajj L# If* 

*•* 

III 

m 

2 f 

21’ 

ai’ 

16' 

L» Aj 


III 

•II 

24* 

21’ 

i8’ 

16^ 

A, A* 


III 

i 

16’ 

16" 

13* 

la* 

A* A. 


•#* 

»•• 

* 5 " 

14" 

la’ 

If 

A, A. 


•I* 


14" 

1 

13* 

II* 

10* 

Ae Ay 


ill 

ill 

* 3 * ' 

12" 

10’ 

9 *^ 

ABj 

II* 

*•» 

•1* 

SO* 

24’ 

24" 

xS* 

B B, 

f#* 

*«* 

III 

ai' 

21" 

18’ 

l6* 

B* B, 

«»* 


III 

iS* 

16* 

13" 

la* 

B, B* 


•*» 

•«• 

IS* 

14" 

12 

II* 

B* B* 


••• 


* 3 ’ 

la’ 

, 

to* 

10** 
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The weight of the pipes is 











Bed of reservoir at R. L. 750. 









J 2 hours delivery’^ 

Cwts. 

24 hours delivery 

- 

Cwts. 

A Aa 


... 1760 X 

8-1 

= 14256 

* •• 

1760 

X 

575 

ssa 

10120 

Aa 

• «« 

... 690 X 

81 

= 5589 

••• 

690 

X 

575 

- 

396S 

LAs 


... 2390 X 

7*2 

= 1720S 

••1 

2390 

X 

4*4 


10516 

As A* 

III 

... 176 X 

3*6 

= 634 

••• 

176 

X 

2 06 

= 

469 

A* As 

••• 

... 176 X 

3‘25 

=- 572 

••• 

176 

X 

2 38 


419 

As A 


... 176 X 

29 

= 510 


176 

X 

2*0 


333 

A« A, 

• t* 

... 528 X 

266 

« i.lo 3 

••• 

52S 

X 

1*75 

— 

924 

A 

• •• 

... 933 ^ 

9-2 

= 8384 

••• 

953 

X 

7-2 


671S 

BxB, 

••• 

... 1725 X 

575 

= 99)19 

•«• 

11725 

X 

4*4 

= 

73 QO 

B.Bs 

•It 

... 1584. X 

4‘4 

=p 6970 


1584 X 

2 66 

S 3 

4224 

B, Bs 


... 880 X 

325 

z= 2860 

••• 

880 

X 

2 ‘ 3 ^ 

= 

2094 

B* B, 

lit 

... 669 ^ 

266 

= 1784 

... 

669 

X 

*75 


ii/t 





70294 

... 





4H505 


Add for second half 

f •• 

70294 

••• 





4 ^S ^’5 



Total 


140,588 Cwt 





97,130 Cwt 



Bed of reservoir at R. L. 775. 







A, A s 


... 1760 X 

575 

= 10 I 5?0 

... 

1760 

X 

4*4 

s: 

7744 

As L 


690 X 

575 

» 3958 

••• 

690 

X 

3‘6 


2 t 

LAs 

f t« 

... 2390 X 

575 

= ^3742 

••» 

2390 

X 

36 


Suu 1 

A, A* 

««» 

... 176 X 3-6 

= 634 

••» 

176 

X 

2 3S 


4)9 

A4 As 


... 176 X 

2*9 

= 410 

... 

176 

X 

2*9 

5= 

3 S 3 

A, As 

•«• 

... 17O X 

2'66 

= 469 

•*f 

176 

X 

*75 


30H 

As A, 

••• 

... 528 X 


* 1257 

••• 

538 X 

V6 

25 

845 

A Bt 


... 933 X 

72 

= 6718 

... 

933 

X 

4*4 


4105 

Bx B, 

«•• 

... 1725 X 

5 75 

= 99*9 

• it 

1735 

X 

3'6 


6210 

B» Bs 

Iff 

... 1584 X 

3*6 

*= 4122 

• •« 

1584 

X 

238 


3770 

Bs B* 

•«» 

... 880 X 

2*9 

= 2552 

••• 

880 

X 

2*0 

- 

1760 

Bs Bs 

*•• 

... 669 X 

2oS 

= 1593 


66} X 

* 75 

•m 

1171 





55 -f ’03 






37»772 


Add for second half 

•«• 

SS.O03 






37772 



Total 

• •« 

i.ni2o6 Cwt 





75 .r (44 Cwt. 

Taking the value at Rs. 8 per cwt. + 10 per cent for breakap-es 
of the mains for a is hours delivery is ’ 

the cost 

1,40,588 X 

Rs. 8'8 if the bed of the reservoir is at R. L. 

750 





or Rs. 

J 2, 3 - 7 . » 74 - 









and i,u,2o6 X Rs. 

8^8 if the bed of the reservoir is at R. L. 

775 



or Rs. 9,78,613. 










and for a 24 hours delivery the cost 
reservoir is at R. L. 750 

is 

97. >30 X 

Rs. 

8’8 

if 

the 

bed of the 
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or Rs. 8,54,744 per cent 

and 7 S .544 X reservoir is at R. L. 775. 

or Rs. 6,64,787. 

The saving in cost of the mains, by placing the bed of the reservoir at R. L. 
775 instead of at R. L. at 75 *^ *3— 

{a) Rs. 2,58,561 for a 12 hours dtlivery, and 

(i) Rs. 1,89,955 for a 24 hours delivery. 

On the other hand, the length of each of the rising mains will be increased 
by half a mile, and the pumping head will be increased by 25 feet, the faction 
head remaining practically the same. 

The weight of the extra length of rising mains is 

2 X 88ojards X io'3 cwts. = 18,128 cwts. 

and the cost at Rs. 8 per cwt. + 10 per cent is Rs. 1,58,426. 

The increase in the II. P. hours will be - = ‘iths of the amount 
previously calculated. 

Or t X 3,204,800, or 3,845,760 11 . P. hours. 

and this at o-i-o per H. P. hour is Rs. 2,40,360, or an increase in cost of 
Rs. 40,060. 

The increase in II. P. is Jth, i.e., I X 444 = 89 

and this at 650 per H. P. + 5 ° fpves the increased cost of pumps and 

building as 89 x Rs.650 x :] = Rs. 86^705. 

Collecting these figures we find that the following is the comparison in 
capital cost. 


Item. 

! 

1 12 nouKJS ncuvKRv. 

1 24 HOURS DKUVBRY* 

Incica'c. i 

Uccrea..c. 

Increase, 

Decrease. 



Rs. 

Rs. 

Rs. 

Rs. 

Pumps and buildings .m 

... 

€6,705 

... 

1 ^6,705 


Rising main 

*** 

I,5'1.426 



j •** 

Distributing pipes 


I 

s-.'iR.sC'i 

\ 

! *.89,955 

Totals 



2 S€.S6« 

245.I31 

1 *, 89.'»55 

Total increase or decrease 

... 

[ ' ■' 

... 


S 5 .J 76 1 

... 


i.e., there is a decrease in capital cost of Rs. 13,430 for a 12 hours delivery 
and in increase in capital cost of Rs. 55,176 for a 24 hours delivery. 

Taking recurring expenditure. 

(a) for a 1 2 hours delivery — 

(1) there is a decrease of 4 per cent of Rs. 13430 interest on capital 
expenditure, or Rs. 537, 

(2) there is a decrease of 3^ per cent of Rs. 13, ,430 maintenance, or 

Rs. 470, 

(3) there is an increase of 6 per cent of Rs. 86,705 depreciation and 
repairs of pumps, or Rs. S-2»2, 




DIAGRAMS AND CALCULATIONS SHOWING HYDRAULIC GRADIENTS AND 
SUES OF PIPES IN DISTRIBUTING MAINS WITH 
BED LEVEL OF RESERVOIR AT R.LT 50 

.. . DIAGRAM N 82 


DISCHARGE TO 6 E CARRIED 


PIPE C FI PERI' MTDRAULIC 
PERMINOTE 


SIIEOFPIP 


IIHR 5 14 HR 5 2 RRS 24 HR 5 



DEL 

DEI 

E 

DEL 


Hi 

42T5 

2138 

684 

341 

II N 750 

hi 

4035 

2016 

646 

323 

IIN750 

LAs 

4035' 

1018 

646 

323 

IIN300 

A5A< 

1755 

876 

281 

140 

IIN 300 

A4A5 

iwo' 

746 

238 

119 

IIN 300 

AbAt 

11411 

570 

182 

91 

IIN 300 

A{A; 

875 

438 

140 

70 

IIN 300 

A?“ 

525 

263 

84 

42 

IIN 300 


l 2 flRS, 24 H 
DEI DEI 



PIPE DISCHARGE TO BE CARRIED 


mZ. * 

FFR minute gradient 

I 2 HPS 24 HRSI 2 HRS 24 HR 5 
DEL DEL DEL DEI 


SIZE OF PIP 


A81 4375 

2168 

,700 

350 

IIN 1400 

8.181 3625 

1913 

5% 

298 

IIN 300 

8 28-3 1930 

965 

309 

155 

IIN 300 

8584 1460 

730 

234 

117 

IIN 300 

B4B.i 995 

498 

159 

1 

80 

IIN 300 

85 525 

263 

64 

42 

IIN 300 


DEI OEj 

1/ 

SO Z 3 

> « 

21 I] 

« fl 

II IS 









if “ "" •’ 


1 

i 

5000 

6000 VARDS 


G.E.SOPWHLI RE. 

OFFICER ON SPECIAL DUTY 
HOME DEPARTMENT DELHI, 
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(4) there is a decrease of 3 per cent of Rs, 1,00,135 depreciation and 
repairs of pipes, or Rs. 3,005, 

(5) there is an increase in cost of pumping as already shewn of 
Rs, 40,060. 

( 3 ) For a 24 hours delivery— 

( 1) there is an increase of 4 per cent of Rs. 55,875 Interest on capital 
expenditure, or Rs. 2,207, 

(2) there is an increase of 3I per cent of Rs. 55,176 maintenance, or 
Rs, 1,930, 

(3) there is an increase of 6 per cent of Rs, 86,705 depreciation and 
repairs of pumps, or Rs. 5,202, 

(4) there is a decrease of 3 per cent of Rs. 31,529 depreciation and 
repairs of pipes, or Rs. 946, 

(5) there is an increase in cost of pumping of Rs. 40,060. 

Tabulating the results of recurring expenditure we get. 


Item, 

12 HOURS DELIVERY. 

24 HOURS DELIVERY. 

Increase. 

Decrease. 

Increase. 

Decrease. 



Rs. 

Rs. 

Rs. 

Rs. 

(1) Interest on capital cost ... 

ii* 

tM 

537 

2,207 

♦** 

($) Maintenarce •«« 


tee 

470 

»,930 

««• 

(3) Depreciation and repairs of pumps 




5.204 

•<»* 

(4) Depreciation and repairs of pipes 

• •• 

... 

3.005 


946 

(5) Cost of power ... 

1 

ft* 

40,060 

•»* 

40,0fi0 

et* 

Totals 


45-26* 

4,012 

49-399 

946 

Total increase or decrease 

lit* 

4>.2So 


48453 

■H 


Thus for 12 hours delivery there is a decrease in capital cost of Rs. 13^4^0 
and an increase in recurring expenditure of Rs. 41,230. 

For a 24 hours delivery there is an increase in capital cost of Rs. 55, 
and an increase in recurring expenditure of Rs. 48,433. 

(Note.-^'Xla^ distributing mains have been assumed not to be increased ia length, I u 
actually they are longer and including this item, the debit balance by raising the reservoir 
is even greater.) 

It is therefore clear that no economy will be effected by placing the reser- 
voirs at a higher level than R. L. 750, which level is the lowest that the beds of 
the reservoirs can be in order to admit of efficient command over the area to be 
irrigated. 
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APPENDIX D. 


Schedule of rates used in this estimate. 


Description of work. 


Rate, 


(i) PumpSj and buildings connected therewith 771 Rs. 650 per H. P. 


The actual P. H. required has been calculated, 25 per 
cent added to allow for slip and mechanical disadvantage 
and 650 per H. P, allowed for this, with further 50 per cent 
added to this total for spare sets. 


(2) Pipesj including laying 

(3) Reservoirs, 

{a) Excavation in rock 
(J) Lime conciiete 

(4) Power •„ f 


... Rs. 8 per cwt. and add lo 
per cent for breakages, 

Rs. 20 per cent c, ft# 

,,, Rs. 25 per cent c. ft. 

Anna i per H, P. hour. 


APPENDIX E. 

Forecast of yearly expenditure. 


1, As progress in the planting of trees, laying out of parks, etc., depends 

Necessity for early laying down of Irrigation almost solely On the water-supply available, 

p'«nt< the laying down of the irrigation plant is 

one of the most urgent matters, that should engage the attention of the Engi- 
neers, concerned with the construction of the New Capital. 

J2. To ensure the earliest possible supply, the project should be worked out 
„ . . , r , . immediately the lay out is finally sanction- 

ates or en ers or p an . Specification may be 

in the hands of the Secretary of State by April ist, 1913, and tenders accepted 
by him by June ist, 1913. 

3. There will be 3 sets of pumps, and of these two sets could probably be 
„ , . . delivered within 15 months of the accept- 

Programme of delivery of plant. £x.j ...i j‘’r 

® ance of tenders, or say at the end 01 

August, 1914. 


The pipes required weigh some 20,000 tons, so that the shipping of these 
would occupy time, even if this quantity is in stock. The greatest difficulty in 
quick delivery will be experienced with the pipes of large diameter, especially 
those of the duplicate rising main (33" pipes) as, owing to the difficulty in 
securely lashing large pipes on board ship, shippers will only accept a small 
quantity in each ship. The rising mains alone weigh nearly 5,020 tons each. It 
is not therefore at all likely that a complete single rising main, with sufficient 
piping of other sizes to enable irrigation to be done over a considerable area will 
be delivered and laid before the end of March 1915. April 1915, i.e., two years 
from date of calling for tenders in England should therefore be taken as the 
earliest date from which a piped irrigation supply can start working over a portion 
of the area, and the w’orking plant would consist of one set of pumps, with one 
set spare (giving 50 per cent of the total final supply required), a single rising 
main and a fair proportion of the distribution system. 


The remaining plant would be delivered and laid down in the years 1915-16, 
and 1916-17, and the forecast of expenditure is based on these assumptions. 


4. In the meanwhile, t.e.^ up till April, 1915, the cultivation of trees, ete, 
- . must be carried out by some temporary 
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Porecasi of expenditure year by year. 


Year# 

In England. 

In India* 

Total. 

1919*13 

Ml 

Ml 

IM 

1 ... 

III 

Rs. 

Nil 

' ' 1 

Rs. 

Nil 

Rs. 

Nil 

I 9 I 3 *U 

Ml 

• ft 

• •« 

•II 

Ml 

9,01,613 

3.00,538 

11,02,150 

1914-15 

M« 

IM 

Ml 

•M 

9 — 

”.23.834 

5,15.643 

*< 5 , 39,477 

I9X5«i6 

M« 

• M 

Ml 

••1 

••• 

&o». 9 i 7 

1,50,269 

7,*2,i86 

1916-17 

Ml 

Ml 

Ml 

Ml 

•10 

4.50.806 

1,50,268 

6,01,074 





Total 

ll« 

30,38,169 

1x>i6»7i8 

[ 41,54.887 


ft C. E. P, Simhu— No. 7 o« H. B— l 4 -n»lB.~SS ~M.W, 









ESTIMATE No. IV. 


Domestic Water Supply ... Bs. 13,56,044. 


708HD 





Estimate No. IV — Domestic wa.er supply, 


Report dated I2th September igt2 by Mr. H. E. Parker^ asehtant sanitary 
engineer j on the probable cost gf domestic water supply. 

List op contents. 

Paragraph i. Quantity of water to be provided.^ 

„ 2. Scope of project. 

ti 3« General description of project. 

„ 4. Site of intake. 

„ 5. Unfiltered water pumping station. 

{a) River training and protective works. 

(^) Intake. 

(c) Supply pipes. 

(^) Suction well. 

(^) Engines and pumps, boilers &c., and all buildings. 

(/) Rising main. 

(^) Valves, meters fisc. 

Paragraph 6. Purification plant, 

(а) Settling tanks. 

(^) Filter beds. 

(c) Clear water reservoir. 

{d) Pipes, valves, meters, drains ficc. 

{e) Sand washer, 

(/*) Tramway. 

Paragraph 7. Filtered water-pumping station. 

„ 8. Rising main. 

{a) 18" main to offtake for city extension. 

(б) 15" main from offtake to city extension to service reservou, 

(c) Valves, meters ficc. 

Paragraph g. Service reservoir* 

„ 10. Distributing system, 

(a) Pipes. 

{b) Valves, meters ficc. 

Paragraph zi. Telephone line, roads fitc. 

{a) Telephone line. 

{b) Telephone instruments. 

(rj Roads at site. 

(d) Fencing site. 

Paragraph 12, General. 

,, 13. Estimated cost. Proportion chargeable to 

(^a) New Capital. 

(b) Cantonment, 

(c) Indian city extension. 

Paragraph 14. Existing water supply. 

fi Combined scheme for domestic and irrigation supp 
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Paragraph i6. Points on which orders are required. 

„ 17. Summary of points referred for orders. 

„ 18. Programme of work. 

Estimate, 

Estimate of cost of domestic water supply. 

Proportion chargeable to Pfpitali canjtonment Indian 

city extension. 

4ppetidices. 

A. Supply to different classes of suburbs. 

B. Estimated quantify of water supply. 

C. Areas provided in the fay out. 

D. Details of distribution piping. 

E. Schedule of rates used. 

Map 4" s: 1 mile of New Capital. Showing -arrangement of pipes fisc. 
(Flan No. V in a separate cover.) 
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Report dated t 2 th September igi2 by Mr. H. E. Parberf assistant sanitary 
engineer, on the probable cost of domestic 'water supply. 


In order to estimate the quantity of water to be provided for the new capital, 
„ ..... ... the population to be supplied has been 

^ estimated by taking the number of resid- 

ences &c., as given in the schedule of areas, see Appendix A, and allowing 
for the probable population of europeans and Indians respectively in each 
residence. 


The figures for population allowed for are given in Appendix B, attached 
herewith, and amount to 5,000 Europeans and 40,000 Indians. 

The quantity of water likely to be consumed by the above population 
has been taken as 30 gallons per head per day for europeans and 1 5 gallons 
per head per day for Indians. 

The quantities being made up as follows. 

Europeans', supply per head per day— 


Cooking ... ... 

• •• 

• • • 

t* • 

1 gallon. 

Drinking ... ... 


«o« 

*•« 


Ablution ... 


• •• 

IfiB 

10 gallons 

Share of washing utensils 

•e« 

« •« 


3 

Share of washing clothes 

• •• 


■ 99 

3 n 

Water closets ... 


«*« 

• •9 

6 ,, 

Unavoidable waste ... 


• tl 


2 ,, 

Horses ... 

it* 

«•» 

999 

5 » 


30 gallons. 


Indians ; supply per head 

per day— 



Cooking ... ... 

999 

990 

7.. 1 gallon. 

Drinking ... ... 

• •• 

• • • 


Ablution ... ... 

999 

• •• 

, 9 , 6 gallons- 

Share of washing utensils 

9«« 

999 

999 3 ti 

Share of washing clothes 

909 

19 9 

3 ri 

Unavoidable waste 

99>9 


2 II 


15 gallons.. 


In this estimate of water consumption no allowance has been made for road 
watering, provision for fire extinction, flushing sewers or flushing latrines, as 
I am assuming that for these purposes unfiltered water from the irrigation supply 
will be used, 

I do not propose to use unfiltered water for flushing water closets inside 
residences, but only for flushing outside latrines and privies, as I am averse 
to putting two different supplies of water, one pure and the other impurei 
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inside a bungalow owing to the danger of the pipes for drinking water being 
connected to the unfiltered water pipes. 

From the Sanitary Engineers to the Punjab and the United Provinces 
annual reports the average consumption of water in gallons per ^ head per day 
in towns, provided with a pipe water supply, and with a population principally 
indian, is as follows 

Delhi 9 83, Lahore i ro, Ambala 7'02, Amritsar 4*21, Agra I2"44, 
Allahabad 12 ‘38, Benares 19*54, Cawnpore 1803, Lucknow 7*84, 
Meerut 6'97. Average, io'96, 

say 1 1 gallons per head per day ; but the above supply is possibly supplemented 
by the Indians by drawing water from wells. 

From the above figures it would appear that a supply of 15 gallons per 
head per day for Indians is ample. 

In the above mentioned towns the supply of 15 gallons is only exceeded 
in two cases namely at Benares and Cawnpore, the latter is a large manufac- 

•Since writing this report I have been informed turing tOWn and USCS nearly ^ ^ of itS SUp* 
that this is incirrect and that only about s per cent ply for manufacturing and irrigation pur- 

oE the supply is used for these purposes. ^ 

probably has to provide water for a large number of pilgrims who are not 
included in the population as given by the census returns. 


In addition to the supply required as obtained from the figures for popula- 
tion water must be provided for special purposes for which no figures of 
population can be given, — e.g., secretariats and other offices, hospitals, dairies, 
conservancy, markets, shops, schools and clubs &c. 


To meet the demand from the above sources assumed quantities of water 
have been taken. 


In the case of Government House the supply has been based on figures 
of actual consumption at Viceregal Lodge, Simla, an extra amount being 
allowed on to these figures to cover possible variation owing to the water in 
Simla being used very economically on account of its high cost. 

For working out the sizes of distribution pipes required in the new capital, 
the average supply per acre has been worked out for different classes of suburbs 
by taking the acreage of the different suburbs and dividing the water supply 
for this class by its acreage. See Appendix C. 


The quantity required for the Indians city extensions is based on the esti- 
mated population of these extensions, that required for cantonments being 
obtained from the Army Department note on this subject. Provision has been 
made in the calculations for sizes of engines and pumps &c., for the supply to 
the indian city extension and to the cantonments on the assumption that all the 
water will be drawn from the one source, the indian city and the cantonments 
paying towards the capital cost and maintenance charges proportionally to their 
consumption. 


The present project deals oply with the domestic water supply, and as 

a. Scope of project. possible Only with that part of the 

domestic supply which is required for the 
part of the city occupied by Government, as apart from the cantonment and 
extensions of the indian city. The two latter supplies have however not been 
lost sight of arid the sizes of engines, filters &c., where the same plant will be 
used, have been made sufficiently large to deal with the whole supply. 

The quantity of water required for the three sections of the new capital 
is estimated to be as follows 


New capital , 

Cantonment „ 

Indian city extensions 


... 1,000,000 gallons per day. 

... 250,000 ,, ,, „ 

750,000 ,, „ „ 


Total 


• •• 


2,000,000 gallons per day. 
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It is proposed to pump the above quantity of water from the river Jumna 
above the city of Delhi to high ground on the Ridge south of Delhi, the supply 
for the new capital being drawn off en route. From the Ridge the supplies for 
the cantonment and Indian city extensions will gravitate to their destinations. 


In this project it is proposed to draw the water, required for domestic 
- , . ... , . . purposes for the new capital, from the 

river Jumna at the existing pumping sta- 
tion above the Metcalfe House, to pump it into settling tanks from which it 
will gravitate through filter beds and clear water tanks to the main pumps, it 
will then be ptimped through the rising main to the distribution system for the 
new capital and on to storage reservoirs, designed partly to balance the supply 
and demand, and partly to act as storage tanks for the W'ater required in 
the new cantonment and extensions of the indian city. 


The site of the intake proposed in this project is the same as that now 
, . . used by the existing waterworks of Delhi 

4. leomae. ^ city, but before detailed estimates are got 

out I think other sites ought to be considered. 


The reason for adopting this site is that it may be possible to reduce the 
expenditure on establishment, if the head works are located at the same site 
as the present city works, as the supervision for both supplies can be carried 
out by the same staff and also the workshops for repairs to plant will be the 
same, although the engine houses and other works may have to be separate. 

I think a better site for the headworks might be found near Wazirabad 
where the river would not be so liable to contamination as at the present 
intake. 


The site proposed is two miles higher up the river than the present site, 
consequently the cost of the engines and rising mains would be increased, also 
the establishment would be entirely separate from that now employed on the 
existing works, if this alternative site is adopted. 

The villages of Chandrawal and Wazirabad are situated within two miles 
above the present intake, the outlet from the Najafgarh drainage cut also 
flows into the river about ^ mile above Wazirabad. The temporary quarters for 
the indian clerks working in the Secretariat have been built between the Ridge 
and the Najafgarh cut, and it is conceivable that, whatever precautions may 
be taken to deal with the drainage of these villages, there will be danger of 
pollution from them. It has been shown that the hot weather discharge of 
the river has on occasions, fallen as low as 64 cusecs. (See file dealing with 
the river Jumna), 

At the time the existing waterworks were built it is possible the discharge 
was never as low as this, and therefore the risk of dangerous pollution was less 
owing to the greater volume of water, it was als 0 intended to draw the water 
from infiltration wells, and not direct from the river, and the latter course was 
only adopted after the supply from the infiltration wells had been found to be 
inadequate. 

The site I would . suggest for consideration for the intake works is to the 
north of Wazirabad, where the Ridge ends at the river. This site is above 
the two villages mentioned, though it is not above the outlet of the Najafgarh 
drain. The cost of diverting -this drain to the south of Wazirabad would not 
be great as there is a low neck of land between Wazirabad spur and the main 
ridge, which has obviously at one time, been either the outlet for the drainage 
of the .country, or a channel of the main river. 


At the iritake works it may be necessary to protect, the bank of the river 

from erosion so as to prevent damage to 
the engine house ; it may also be found 
necessary to build traiiiing works in order 
to keep the riyer in its present course 
expenses on digging channels to lead the water to the 


5# Unfiltered water pumping station, estimated 
to cost Rs. 2,66,280. 

' (a) River training and protective works, estim- 
ated to cost Rs. 1,00,000. 


and thus save annual 
intake. 
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A sum of Rs 1,00,000 has been allowed in the estimate to cover these 
works, if required. 

For the actual intake works I propose to build a wall on the bank of the 

river to carry the supply pipes and also 
(6) Intake, estimated to cost Rs. 40,000. to Carry duplicate screens etc., to strain 

out sticks and large articles floating in the river : the screens will be provided 
in duplicate in order that one at a time may be taken out to be cleaned, a 
bridge and the necessary tackle for raising and cleaning the screens will also 
be provided. 


The supply pipes will be built into the intake, well below low water level 

of the river, and will be provided v ith 
a strainer to catch anything not strained 
out of the water by the screens. These 
pipes will lead from the intake to the sue- 


(c) Supply pipes, estimated to cost Rs. 8,480. 


(d) Suction well estimated to Rs. 8,000. 

tion well below the engine house. 


I propose to build the engine house about 50 yards away from the river 
bank in case of damage and erosion of the banks in spite of the protective 
works. 


The engine house will contain the boilers, engines and pumps necessary 
(e) Engines and pomps, boilets, etc., and all for raising the river Water from the river 
buildings estimated to cost Rs. 77, 4C0. to the purification works ; and in addition 

godowns, coal stores and dwelling houses for the working staff must be pro- 
vided. 

In this scheme the engines and pumps and rising mains have been provided 
of sufficient capacity to deliver the whole supply required per day in 16 hours, 
this is in accordance with water works practise in India, as it allows for a re* 
duction in the amount of spare power which must be provided in case of acci- 
dent, and also allows for the supply to be pumped by two shifts of engine drivers 
and stokers instead of the three shifts, which w'ould be required if the daily 
duration of pumping was extended beyond 16 hours. 

When the final project is worked out for the approved lay out of the new 
capital, the saving in cost of providing engines and pipes large enough to deliver 
the supply in 24 hours, instead of 16 hours, should be worked out and com- 
pared with the greater cost of providing extra spare power in the engines and 
pumps, in case of accident, and the larger establishment for driving the same 
for 24 hours per day instead of 16 hours. 

The supply of water required per day for domestic purposes has been shown 
to be 2,000,000 gallons at the site of the new capital and cantonments etc., a 
larger supply than this must however be provided at the settling tanks to allow 
for evaporation and for waste of water after cleaning filter beds. 

It is probable that one filter bed will always be out of action for cleaning, 
and that for some days after it has been cleaned the water will have to run to 
waste until the purifying bacteria are working satisfactorily and the filtered water 
is fit for use. 


Bligh, in his book on the practical design of irrigation works, states that 
the loss by evaporation is o’4 inches per day in the hot weather and o‘2 inches 
per day in the cold, and that the loss by absorption in well designed works is 
about oiie half of that by evaporation. Taking the worst case the loss by evapo- 
ration will be 0*4 inches per day over the area of the settling tanks and filter 
beds, as we may assume, that these settling tanks, being lined with puddle 
and concrete, and the filter beds, being built of masonry, will be water tight. 

The rate allowed for filtration in this project is 30 gallons per square foot 
per day, therefore the area required to filter 2,000,000 gallons per day is 66,667 
square feet. Assuming that this area is divided up into 5 units and that a 6th 
is allowed spare for use when any of the units are laid up for scraping or clean- 
ing, the total area of filter beds for filtering the 2,000,000 gallons will be 80,000 
square feet, and the loss by evaporation from this area will be 16,667 gallons per 
day. 
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The amount which will _ run to waste from the sixth filter after it has been 
scraped, and before it is put into use again = 13,333 square feet at 30 gallons 
per day = 400,000 gallons per day. 

The amount which must be delivered to the filters from the settling tanks 
must therefore be 


For supply 

For loss by evaporation 
For wastage ... 


2,000,000 gallons per day. 

16,667 „ ]) 

400,000 ff ff I, 


2,416,667 gallons per day. 

It is proposed to provide the settling tanks in three units, each capable of 
holding one day’s supply, the water will be pumped into these tanks in rotation, 
each tank being filled in one day, resting full on the and and being emptied on 
the 3rd day. 

The depth proposed for these tanks is 1 2 feet and the slope of the side 
slopes 3 to I. 

Assuming a top water area of 46,000 square feet for each tank the loss by 
evaporation will amount, at o’4 inches per day, to 9,583 gallons or 28,750 gallons 
from the three tanks. 

The supply required to the filter beds has been shown to be 2,416,667 
gallons, therefore the total supply required will be 2,445,417 gallons. 

The capacity of a tank of the above top w’ater area and depth etc , is 
2,483,400 gallons. 

For the purposes of this estimate the above capacity may be adopted. 

The unfiltered water plant must therefore be capable of delivering 2,443,417 
gallons per day of 16 hours i.e., 2,547*3 gallons per minute or 6-793 cusecs. 

Assuming a velocity in the rising main of 3 feet per second the area of 
this main must be 2-264 square feet = 326-02 square inches. Diameter of pipe 
2of inches, say 21 inches. 

For the supply-pipe to the suction well allow for a loss of head in the 50 
yards of 6 inches, and adopt a 36 inch pipe in duplicate and a lower velocity 
than the above 3 feet per second to insure a full supply to the pumps. For 
the rising main to the settling tanks I have adopted the above figure for the 
diameter, namely 21 inches. 

I am assuming that the length of the rising main to the settling tanks will 
be 500 yards, and that the static head will be 40 feet, including suction and 
delivery. 

The total head against which the unfiltered water pumps will have to work 
is found from the following formula H . 

Where G=gallons discharged per minute. 

L= Length of rising main in yards. 

D= Diameter of rising main in inches. 

And H= 3*27. say 4 feet. 

Total heads= 4 ° "h 4 ~ 44 f^ct. 

Horse power of engines and puraps=; = 33 ’ 97 ' 

Add 25 per cent for loss of efficiency ... 8*49 

42*46, say 43 H. P. 


708HD 



Estimate No. IV— Domestic water supplV, 
6 


The plant is to be provided in three units of which any two are to be capable 
of raising the whole quantity required per day, in i6 hours. Therefore total 
horse power = 64-|. 


The thickness of a 21*’ pipe 

if) Rising main, estimated to cost Rs. 22,400* 


to withstand a head of 44 feet is found from 
the formula t = -000054 H. d. -f -15 ^/d. 


where H and d are as before, and t is the thickness in inches. The thick- 
ness from the above works out at 0-74 inches, say and the weight of a pipe 
12 foot long of this thickness is igcwts, or 1*583 cwts per foot. 

1,500 feet at 1,583 cwts per foot ... ... = 2375 cwts. 

Add 7 per cent for bends and special pipes 166 „ 


Add 10 per cent for breakage, variation in weight 
of pipes, possible rock cutting etc. 


254! cwts. 

254 » 


2795 cwts. 

Say 2800 cwts. 

The weight of the 36" supply pipe is taken at 36 cwts. per 1 2 foot length 
i.e., 3 cwts per foot and the length of the duplicate pipe is 
300 feet, total weight ... ... ... 900 cw’ts. 

Add 7 per cent for bends and specials ... 63 „ 

963 cwts. 

Add 10 per cent for breakage, variation in weight 
of pipes etc. ... ... ... 96 „ 


(«) Valves, 
Bs. lOjOCo. 


meters etc.| estimated to cost 


1059, say 1,060 cwts. 

Valves, meters etc., to control and measure 
the supply must also be provided. 

The purification plant will consist of settling tanks, filter beds, cleav 
6. Purification plant, estimated to cost water reservoirs, sand washers and the 
Rs 9.64,300. ^ necessary pipes, drains, valves and meters 

or measuring the work done by each filter bed etc. 


(a) Settling tanks, est,m..ted to cost There are two alternative ways of build* 
Rs. 86000. ing the settling tanks, they may be either 

arranged as intermittent tanks or as continuous ones. 

In the former case the tanks will be built in three units each capable of 
holding one days supply, plus the losses due to evaporation and wastage from 
the filters in cleaning and restarting them subsequently ; each tank will be filled 
in a day, it will rest full on the 2nd day, and be emptied on the 3rd day. The 
tanks will thus, assuming that all pumping is‘ done in- 16 hours per day, have 
32 hours absolute rest. 

At certain times of the year, when the quantity of silt in the river is great 
and very fine in character, this period of rest will not be sufficient without re- 
sorting to chemical or other artificial method of settlement, but this method 
gives a period of absolute rest which is absent in the other method. 

In the second method where continuous tanks are adopted the water would 
be continually being pumped into the tanks, and would be moving through them 
with a very slow velocity, to a’-o of an inch per second, and would be drawn 
off at about the same level as it entered ; the tanks being so designed that the 
water would take from 15 to 20 hours to pass through them. 

Th^ disadvantages of the first method are that the water has to be raised 
12 feet higher by the pumps than in the latter case, thus causing a higher first 
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cost of the engines and pumps and a greater cost of maintenance; also the silt 
which has previously been deposited in the tanks is partially stirred up with 
every new filling of the tanks and also in a less degree with the drawing off. 

Larger settling tanks and clear water reservoirs also have to be provided. 

The advantages are that the filters work continuously and therefore more 
favourably than in the other case and also the area of filter beds is less than in 
the other case. 


In the second case the disadvantages are that the area of filter beds has 
to be increased as the continuous tanks only discharge water as long as the 
pumps are delivering water into them, also the filter beds work more satisfac- 
torily, if they are kept continuously at work after having been started, until they 
are laid up for cleaning. 

The advantages are a lower head for the engines to pump against ownng to 
thfeir being very little height lost in the tanks ; it is also not necessary to pro- 
vide storage for the filtered water during the hours when water is not being 
pumped. 

In this project I have adopted the first of the two alternatives. Water will 
be admitted at top water level of the tanks and will be drawn off by means of 
a floating arm which draws water from one foot below surface level. 

The depth of water to be drawn off from each tank will be 12 feet, but an 
additional depth of 3 feet will be allowed for deposit of silt. 

The supply and draw off pipes will be so arranged that any tank can be 
filled or emptied at one time, or so that water can be passed direct to the filter 
beds without going through the settling tanks ; scour pipes and drains will also 
be provided for emptying the tanks for silt clearance. 

The tanks will be built partly in excavation and partly in embankment, 
the amount of excavation being so determined that the quantity of excavated 
material from these tanks, plus the material excavated from the filter beds 
and clear water reservoirs, will be equal to the quantity of material required 
for forming the banks. 


A road 12 feet wide will be formed on top of the banks and the side slopes 
will be made 3 to i on the inside and 2|- to i on the outside, unless the material 
of which the banks are formed is sufficiently good to allow of steeper slopes 
being formed. The banks on the inside will be puddled with clay puddle to 
make them water tight and will be covered with stone or concrete slabs on the 
whole cf the face ; the floor of the tanks will also be concreted and given a 
slight slope to the scour pipes and drain. The surface area of each tank will be 
46,000 square feet and the depth to lowest draw off 1 2 feet, the total depth to 
floor being 15 feet ; the 3 to i slope will only be carried down to lowest draw off 
level, below this level the sides will be formed of a dwarf wall, battered i to 8. 

The total capacity of each tank assuming the surface dimensions are 230 
feet by 200 feet will be 2,862,600 gallons, or a total capacity in the three tanks of 
/.MJ--X u j .• .j. .BO 8,587,800 gallons. Say 8,600,000 gallons. 

(i») Filter beds, esti na^ed to cost Rs 80,000. t ^ 1 ^ ^ . * , t 1 n 1 

In the present project I have allowed for the 
ordinary type of slow sand filter bed and have adopted a rate of filtration 
of 30 gallons per square foot per 24 hours. When the detailed project is 
prepared the question of adopting rapid filtration, by the Jewell, or other 
mechanical filter, or rough filtration, previous to the slow sand filtration, by the 
Puech Chabal or other similar system of filtration, will be considered. 

The area of sand filters required for purifying the water supply will be 
=66,667 square feet, say 5 filters each 13,333 square feet in area and allow 

a 6th filter, as spare for those times when one of the others is being scraped and 
cleaned. Total filler area 80,000 square feet. 

A clear water reservoir must be provided of sufficient capacity' to store the 

discharge' from the filter beds during the 
hours when the pumping engines are not 
working, i.e., for 8 hours in every 24. The 
filter beds are to be designed to filter at the rate of 30 gallons per square foot 


(c) Clear water 
Rs, 3S»coo. 


rese.voir, estimated to cost 
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per 24 hours, and their area is to be 66,667 square feet therefore they will 
discharge at the rate of 83,333 gallons per hour. 


The capacity of the clear water reservoir must therefore be 666,664 gallons, 
say 700,000 gallons. 

These reservoirs should be provided in two units each of 350,000 gallons 
capacity, to allow for cleaning when necessary ; allowing a depth of 10 feet the area 
of each reservoir must be 5600 square feet, say 80 feet long by 70 feet wide. 


Overflow pipes and drains must be provided at top water level of all settling 

. tanks, filter beds and clear water reservoiis, 
iraud^o'’lo’st''Rrso,S.o."*’ and also_ scour pipes from the floor level of 

each tank etc., connected to the above mentioned drain. 


Byepass pipes must be provided so that the water can be passed round any 
of the tanks etc , direct to the engines, if required. The necessary valves and 
meters for measuring the supply must also be provided. 


A sandwasher for washing the dirty sand removed from the filter beds and 

the fresh sand brought to replace sand lost 
by wastage, etc, must be provided. 


(e) Sandwasher, estimated to cost Rs. 


(f) Tramway, latimated to cost Rs 10,000. 


Tramways for carting sand from the 
filter beds to the sandwasher, etc., must also 
be allowed for. 


7. Filtered water pumping station, estimated to Under this head the engines and pumps, 

boners, etc., engine and boiler house 
suction well, workshop, godowns, coal store and buildings for accommo- 
dating the working staff are taken. It is proposed to pump the water required 
for consumption from this point direct to the new capital distribution and to 
service reservoirs on the ridge for supply to the Indian city and to the canton- 
ments. The service reservoir supplying cantonments will also act as a balancing 
reservoir to supplement the discharge from the pumps, when the new capital is 
drawing its maximum supply and the pumps are delivering the normal supply 
only. 

The quantity to be pumped per day of i6 hours by this installation is 
2,000,000 gallons=2o83‘3, say 2085, gallons per minute = 5'56 cusecs. 

Allowing a velocity of 3 feet per second in the rising main, the area of this 
main up to the take off to the Indian city will be i’853 square feet = 266 8 
square inches. 

^ The diameter of pipe required to give this area of section is i8| inches, say 
■18 inches. 

^ The lerigth of the rising main from the pumping station to the offtake for 
the Indian city is 13,860 linear feet. The head due to friction in this length is 

found from the formula H and amounts to 4375 feet say 44 feet. 

Beyond the Indian city offtake the quantity to be discharged will be 
ij250j00o gallons per day of 16 hours = 1,302' 1 gallons per minute, say 
1305 = 3*48 cusecs. 

The area of the pipe required for this discharge will be 1 • 16 square feet 
p 1 67 04 square inches, and the diameter of pipe to give this area wifi be 14# 
inches, say 15 inches. 

The length of this pipe will be 21,780 linear feet, and the head due to friction, 
by the same formula as before, will be 66 97 feet, say 67 feet. 

The pipe to the Indian city extensions will be designed so that the head due 
to fnctioii will be less than the above 67 feet, therefore the total head due to 
friction will be 44 + 67 5= 1 1 1 feet. 

It is proposed to build the service reservoir for the new capital and canton* 
ments at the highest point of the ridge south of Delhi namely at R. L. 865*5. 

The low water level at the intake on 26-4“ 1 2 was 663*0, but I am assuming 
that the river may fall as low as 660*0. 
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The unfiltered water engines have been designed to raise the water 40 feet, 
but of this height about 12 feet will be used in the settling tanks, 7^ feet in the 
filters, 10 feet m the clear water reservoir, and say 5 feet in the supply and outlet 
pipes, total 34'5 feet. 

The water level in the filtered water suction well will therefore be 655’5 and 
the total static head will be 200 feet. Adding the friction head the total head 
against which the filtered water engines will have to work will be 3 t i feet. 

2085 X 10 X 311 

The horse power of the plant will therefore be ■ — ■ ■ ■ = 196*5 

33000 

Add 13 per cent for loss of efficiency ... ••t ••• 29-5 


226 H. P. 

In the case of the unfiltered water engines 25 per cent was allowed for loss 
of efficiency, as these engines will have to pump water drawn direct from the 
river and at certain times of the year full of dirt and silt, also the horse power of 
these engines is low, the losses by slip will consequently be greater than in the 
filtered water plant. 

The plant is to be provided in three units any two of which are to be capable 
of pumping the whole supply required per day in 16 hours, the third engine and 
pump being in case of break down on either of the other sets. Therefore the 
total Horse power required will be 339. 

For this supply I propose to adopt a steam plant, in preference to either a 
gas or oil plant, for both the unfiltered and filtered water plants, as I believe it 
wdll be found cheaper and more efficient, in the long run, than either of the other 
two. The plant I propose would consist of Babcock and Willcox, or other 
approved, water tube boiler, fitted with Green’s economiser, steam superheater, 
chain grate stoke and the necessary driving engines, feed pumps, etc., Worthing- 
ton, or other approved, type of Triple expansion, surface condensing pumping 
engine direct coupled to plunger pumps, complete with all suction and delivery 
pipes inside the engine house, air vessels, foot valves and strainers, etc. 

The plant will also have all necessary accessories such as overhead travel- 
ling crane, oil tanks, spanners, gauges, etc., etc., and the makers supplying, the 
above will be required to guarantee the required delivery against the head, inclu- 
ding suction, delivery and friction, with a stated steam and coal consumption 
using good Indian coal. 

The rising main will be laid in as nearly a 

pumping 
capital. 

The supply for the Indian city extensions will be taken off the main at the 
Qadam Sharif, on the present road to the Kutab ; the main south of Pahar- 
ganj will be laid in a s9uth'Westerly direction along one of the roads of the new 
capital until near Talkathora, where be will given “ ' ‘ i- j! .■- - 

and taken up to the site of the service reservoir, 
new capital will be drawn from the rising main 
Paharganj and Talkathora. 

The diameters required for the pipes to give the required discharge, with a 

velocity of 3 feet per second, have already 
been calculated, namely 18 inches and 15 
... inches, their lengths are respectively 1 3,860 

15 main from offtake to city extension *0 r ^ j Q f f ^ J 

service reservoir, estimated to cost Rs. 2,29,280. t66t anCl 2 I, 7 oO teet* 

When the final detailed project is worked out the sizes and costs of pipes 
and pumps, and the maintenance charges with higher and lower velocities than 
3 feet per second will be worked out, and the most economical size of pipe and 
pumps adopted, but for the purposes of this estimate the velocity of 3 feet per 
second has been taken. 

The length of pipe required for supplying the reservoir for the Indian 
city extensions, - which I propose to locate on the high ground near the 


8- Rising Main, estimated to cost Rs. 4,63,800. 


straight line 
station to 


as possible from the 
the site of the new 


a bend in a westerly direction 
The water required for the 
along the 


length between 


(a) 18'* m^in to cfftake for city extension, 
mated to cost Rs. 2,19,520. 


esti- 


7c8HD 
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Idgah, is 4,785 feet, and the diameter for a velocity of 3 feet per second 12 
inches. 

The rising main must be made thick enough to withstand a head of 300 
feet on the 18" section, and of 200 feet on the 15" section. Using the formula 
t= -000054 Hd. + •i5\/d, the thicknesses work out as follows : — 

18^"^ to stand 3^^ ^ 0*928'^ = ••• T§ 

15''' to stand 200 feet = 0 * 743 ^'^ = ••• ••• ••• ^ 

The weight of a cast iron barrel 18' inside diameter and H*" thick, with 
cast iron at 0-2604 lbs. per cubic inch, is r557 cwts. per foot, and the weight 
of one 15" inside diameter and f" thick is 1-035 cwts. per foot. 

Adding 8 per cent to cover the weight of the pipe sockets, the weight per 
foot of pipes 1 8" diameter ^1* thick and 15" diameter f" thick is r6S2 and 
I- 1 18 cwts, per foot respectively. 

Total weight of i8" pipe line 13,860 feet long at 1*682 cwts. 

per foot ... ... = 23,312*5 cwts. 

Add 7 per cent to cover the extra cost of bends and 

specials ... Q 


Total ... ... 24,944*4 cwts. 

Add 10 per cent to cover broken pipes, extra cost of rock 

cutting, etc. ••• ... ... 2,494*4 cwts. 


Total 27,438*8 cwts. Say 27,440 cwts. 

The total weight of the 15'*' pipe line 21,780 feet long at i*n8 

cwts per foot is ... ••• ... ^ 24)350 cwts. 

Add 2 cent to cover the extra cost of bends and specials s=s 1,704*5 cwts. 


Add 10 per cent to cover broken pipes, 
cutting, etc. ••• 


Total ... 26,054-5 cwts. 

extra cost of rock 

... ».>• 2,605*5 cwts. 


Total ... 28,660 cwts. 


(0 Valves, meters, etc. estimated to cost > Controlling and 

Rs, 15,000. measuring the supply will be provided as 

required. 

It is proposed to build two service reservoirs, one from which the supply 

9 . Service reservoir, estimated to coat ’’equired for the indian city Will be drawn, 

Rs, 6a, 500. and the other to supply the cantonments 

and also to act as a balancing tank on the 

supply to the new capital. 

The present estimate has nothing to do with the first of the above. 

It is proposed to make the capacity of the new capital and cantonment 
reservoir equal to one days’ supply, namely 1,250,000 gallons, in order that there 
may be some water to fall back upon in case of accident at the headworks. This 
reservoir will be built in two compartments in order to admit of cleaning one part 
without stopping the supply, ^ 

It is proposed to draw the water for distribution from the rising main to the 

10. Distributing system, estimated to cost ®®>Tice reservoir. The diameter of this 

Rs. 5,46,640, main has however been kept constant 

j , j. . throughout its whole length, and not 

reauced according to the quantity of the supply drawn off, because, when little or 
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no water is being drawn from the main, the whole quantity will be pumped straight 
to the service reservoir. 


The sizes of pipes in the distribution system have been calculated large 
. . r.. .• .j. . fifi. enough to supply one half the total daily 

(a) Pipes, estimated to cost Rs. 4,46,640. p . - 1 i ^ 

supply in SIX hours, this is in accordance 
with experience on waterworks, as it is found that the demand for w’ater is 
greatest in the morning and evening, and is practically nothing at all at night. 


The size of the rising main and pumping plant have however not been made 
large enough to give the supply in six hours, but allowance has been made to 
supply the new capital from two sources, namely the pumping engines and the 
service reservoir, and therefore the expense of providing a rising main and engines 
large enough to give half the supply in six hours has been overcome. 


In calculating the sizes of the distributing pipes the level of the hydraulic 
gradient along the length of rising main, from which the supply will be drawn 
off, has been taken as 865-5 > f^hat is to say that _ the water delivered from the 
service reservoir will keep the level of the hydraulic gradient constant. 

The distributing pipes have been provided, so that, in no case shall any 
residence be at a greater distance than 600 feet from the water supply. Details 
of the sizes of the various distributing pipes are given in Appendix D. The 
total weight of the pipes allowed for amounts to 55,830 cwts. 

The sizes of pipes and their respective lengths will have to be taken out 
again, when the final lay out is approved and detailed estimates are prepared, 
the present lay out of pipe lines having been made on the lay out for the city 
known as Mr. Lanchester’s 2nd revised lay out. 


It is proposed to provide valves on the distribution, so that any part of the 

, , ^ distribution can be cut out without stop- 

R8.SoSo.“’ ping the whole supply ; it is also proposed 

to divide the distribution up into small 
districts and to provide Deacon’s, or other, waste detecting meters, so that any 
waste of water or leakage can be detected. 


It will be advisable to provide a telephone line from the pumping station to 

the service reservoir and to the city service 
II. Tei^hone line, roads, etc., estimated to reservoir, in order that orders may be quickly 
cost s. 27, o. attended to and information of any 

(fl) Telephone line, estimated to cost Rs 6,060. damage or accident maybe given, at the 

pumping station in time to shut down the 
pumps before worse damage is done. The rate charged to the Western Jumna 
canal for telephone lines is Rs. 26-4 per mile per annum, and Rs. 54 per instru- 
ment. Capatalising these charges at 4 per cent, the cost of telephone lines 
works out at Rs, 606-25 ^.nd instruments at Rs. 1,350 each. 


The length of telephone lines will be, say 10 miles, allowing for a line to 
the indian city reservoir, and also one to about the centre of the distribution 
system, and provision should be made for 6 instruments. The capital cost of 
the installation will therefore be ■ 


10 miles at Rs. 606 '••• ... ... Rs. 6,060 

6 instruments at Rs. 1,350 ... ... ... >, 8,100 


Rs. i4,t6o, say Rs. 14,000 

An allowance should also be made for roads and fencing on the site of 

the pumping station. I am not allowing 
anything for cost of land as the land on 
which it is proposed to build will be 
charged for under a separate estimate. 


(c) Roads at site, estimated to co&t Rs* io,coo# 


(d) Feaciog sitei estimated to cost Rs. 3,500. 
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The prices allowed for the various items in this estimate and the percent- 
ages allowed for engines, etc , are based 
I?. General. either on an old estimate for the Benares 

water works, or on figures obtained from the Hon’ble Mr. Goument, Chief 
Engineer to Government, United Provinces. 


The estimated cost of the works 

13. Estimated cost, Ps. 19,82,380. 

Proportion chargeable to 
(a) New capital, Rs, I3>s6»044. 


detailed above amounts to Rs. 19,82,380. 
Of this sum a proportion should be 
charged to the cantonment water-supply 
and also to the supply to the Indian city 
extensions. 


{b) Cantonment Rs. 2,00851. 


The proportional charges are arrived at as follows t — the new capital re- 
B ,0, quires i,ooo,oco gallons, the cantonment 

350,000 gallons, and the indian city ex- 
tension 750,000 gallons per day, therefore the charges common to all thice 
are divided into 8 parts of which the new capital pays for 4, the cantonment 
for 1, and the city extension for 3. Those items which are common to the 
two first only are divided into 5 parts of which the new capital pays for 4 and 
the cantonment for one. 


The sums thus arrived at are as follow : 


Rs. 

Cantonments ... ... 2,00,851 

Indian city extensions ... ... 4125,485 

Bringing the cost chargeable to the new capital to ... J 3, 55,044 


Tools and plant and establishment have not been included in the estimate 
as these are being shown in a separate estimate. 


14. Existing water supply. 

the new capital. 


No allowance has been made for using 
the existing works to supply any part of 


The works could not, wnthout considerable alterations and additions, be 
made to supply the new capital, though they could be adapted to supply to some 
of the low lying parts of the site, and to a part of the city extensions, but 
as at present arranged these works could not supply the whole of the city exten- 
sions. 


In the report dated i6th April 1912 on the existing water works, it is shown 
that the plant is capable of delivering 3,840,000 gallons per 24 hours from the 
unfiltered water engines, 4,340,800 gallons per 24 hours from the filters, allowing 
a rate of 40 gallons per square foot per 24 hours, and 6,434,800 gallons per 24 
hours from the filtered water engines. 

If we assume that the supply must be delivered in 1 6 hours, the quantity 
which can be pumped per day by the unfiltered engines is 2,560,000 gallons, 
and 4,290,000 gallons by the filtered engines, and if w^e take 30 gallons as the 
rate of^ filtration, the supply from the filters per 24 hours is 3,380,600 gallons. 
In addition to_ the filter beds there are a number of infiltration wells which can 
supply water direct to the filtered water engines, but the supply from these wells 
has now been condemned, and their use stopped. The supply available per day 
from the existing works is therefore the 3,560,000 gallons, which the unfiltered 
water engines can supply. 

According to the census returns of 191 1 the population of Delhi is 2,32,837, 
pd consequently the maximum supply which can be delivered to this population 
is, approximately 1 1 gallons per head per day, as compared with 1 5 gallons per 
head per day allowed for Indians in the new capital ; the total supply available from 
the existing works should therefore be utilised for the existing city instead of 
being extended to the new capital, especially as this supply is used for road 
watering and drain flushing, etc., as well as for the purely domestic supply. 
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In this estimate the domestic water supply has been kept entirely separate 

„ , , - . ... from the irrigation water supply as the 

tion supply. latter water will be delivered straight from 

the river to the site of the city. It is 
however possible that it may be more economical, either in first cost or in main- 
tenance charges, if the two schemes are combined, and a project on these lines is 
about to be drawn out for compaiison. 

The following points raised in this report will require orders to be passed 
^ , u. u j A upon them, before the detailed project is 

1 6 . Points upon which orders are required. r j 

prepared. 

The population allowed for in the new capital, and Indian city extensions is 
, . „ ... shown in Appendix B, and amounts to 

5,000 europeans and 40,000 Indians in 
the new capital and 50,000 Indians in the city extensions ; the population 
allowed for in the cantonments is that given in the Army Department notes and 
amounts to 6,ooo europeans and Indians and 2,000 horses. Details show- 
ing how the above populations have been allocated are given in Appen- 
dix B. 

It has been assumed that a certain proportion of the officers, etc., living 
in the new capital will be unmarried, a.nd that the average number of europeans 
per residence will be 4, in the same way it has been assumed that, a certain pro- 
portion of the servants in each compound will also be unmarried, or wull have 
their families residing elsewhere. 

At the time this estimate of population was prepared the list of officials, 
clerks etc who were to come to Delhi was incomplete. The number of european 
clerks and minor officials and their families has probably been under estimat- 
ed^ as this class of person is more likely to have children living in the new capital 
than the high officials, who can more easily afford to send their children to 
England to be educated. 

The quantity of water per head per day allowed is 30 gallons for europeans 

^ , . , and 1 5 gallons for Indians, on the popula- 

(i) Quantuy o£ water required. ^ quantities are 

based on the quantities of water given in Parkes’ Practical Hygiene, as being 
required. 

The amounts given in the book above referred to, and those allowed in this 
estimate are as follows* 



PARKES* HYGIENE. 


QUANTITY ALLOWED. 


Gallons per head per day. Gallons per head per day. 


Indians. 


Cooking 

Drinking .** 

Ablution, including sponge 
bath daily. 

Share of house and utensil 
washing. 

Share of laundry 

Water closets 

Unavoidable waste 

General baths 

Horses 


Total number of gallons.,. 
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Parkes also states that the supply in Calcutta is 37 gallons of filtered, and 5*8 
gallons of unfiltered water per head per day. It should be borne in mind that the 
quantity of water allowed is for purely domestic purposes and that none of it will 
be used for road watering, irrigation, fire extinction, main drain or latrine flush- 
ing, etc. 

Allowances have been made for certain special buildings, and purposes, 
namely: — Government House, secretariats, clubs and race course, dairies, 
markets, shops, conservancy, etc., as the supply to these buildings, could not be 
based on any figures for population. 

The supply to the secretariats has been allowed for at 25,000 gallons per 
day. This is probably more than will be required, and is at the rale of gallons 
per head per day on 5,250, w'hicli is the total number of officers and clerks, as 
given in the present list of accommodation required, using these buildin.o-s. It is 
probable that a supply of 3 or 3 gallons per head per day will be sufficient for 
these buildings. 


The Array Department have asked for a supply of 240,000 gallons per 
day, but this supply has been shown to be only sufficient for the actual garrison 
and makes no allowance for Indian followers and inhabitants of the regimental 
and Sudder Bazaars, which they stated would be built. If the Ridge is afforested 

it will be necessary to provide a certain 

(e) Afforestation of the Ridge. r ^ . • i* t 

quantity of water, at certain times of the 

year, for irrigating the area afforested. 

This water could be supplied either from the irrigation scheme, or from the 
domestic supply. 

For the greater part of the new capital it will not be necessary to pump the 
irrigation water to as high a level as the top of the ridge and it would be more 
economical to, either supply this area from the filtered water supply, or to put in 
small pumps to raise the irrigation water for this purpose from the reservoirs for 
storing the ivater required for irrigating the area of the site situated below the 
750' contour. 

The area which may be afforested is given as 4,000 acre.s, but no statement 
as to the quantity of water, which will be required per acie per day, for watering 
the young seedlings is given in the report on the afforestation. 

The military authorities have asked for a supply of water for domestic 

(d) Cantonment irrigation. purposcs. Up to the present thcj havc not 

asked for any supply for irrigation It is 
not proposed to pump more water in the irrigation project than will be required 
for the area of the new capital, and it is also not proposed to pump the greater 
part of the irrigation water to a sufficiently high level to control the cantonment 
area. In this connection the attention of the military authorities may be called 
to the fact that wells on the site of the cantonment are few in number, aUo the 
cultivators do not attempt to grow any crops except cattle fodder in the kharif, 
and only in years of good rainfall can wheat and gram be grown in the rabi. 

It is probable that the reason for the small number of wells is that the sub- 
soil water supply is not reliable on this area and therefore it is not worth the culti- 
vators while to spend money on sinking additional wells tor an uncertain supply. 

Before detailed projects are prepared the Army Department should be 
asked to state whether they will require a supply of water for irrigation, and if so 
what the quantity of water required for irrigation will amount to. 


If the quantity, required by the military for irrigation, is not large, it may be 
more economical to supply them with filtered water, instead of increasing the 
irrigation scheme to deal with the extra pumping required to deal with this supply. 


It has been shown that the existing waterworks are capable of supplying 1 1 

(0 Existing waterworks. gallons per head per day to the present 

population of Delhi city. The existing 
works could be adapted to supply a portion of the new capital and the Indian 
city extensions with water without radically changing their present supply, but. 
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they could not be adapted to supply the whole of the new capital, or the city 
extensions, without veiy considerable alterations and additions. 

If the existing W(jrks a-e adapted to supply a part of the new capital, it will 
still be necessary to provide a scheme to supply the higher parts of the new 
capital, and the Indian city extensions, and the whole cantonments, and the cost 
of these works would probabl) be larger in proportion to the quantity of water 
supplied, than if an entirely new system is designed for the new capital, etc., and 
the existing works are used to give a larger supply to the area already controlled 
by them. 

In the report above it is proposed to supply the new capital, cantonments 
, ,, o .-1-1 I. cl u n Indian city extensions with water in 

(/) Proportional charges to Shar3 holders. . , , 

the proportion of 4 to i to 3, and to charge 
the three share holders with the cost of the works, relating to their supply, in the 
above proportions. It may however be more satisfactory to keep the whole works 
under one authority, and to charge a sum per 1,000 gallons supplied to the other 
two authorities, this charge beinsj based on the running expenses, interest and 
sinking fund on capital cost and depreciation charges. 

In either cases the supplies would be delivered to the two authorities at 
certain fixed points, and they would make their own arrangements for dealing with 
the supply beyond these points. 

It has been shown that the site selected for the intake in the above scheme 
, , , . , namely the existing works for w'ater supply 

ig) Site of intake works. r r\ 1 1 • • i- 1.1 . ■ . • r 

of Delhi, is liable to contamination from 
four sources, in addition to two other sources which are common to all Indian 
rivers, namely, the habit of Indians squatting on the banks of rive’'s and washing 
their clothes in them, and ihe risk of pollution from corpses floating in the river, 
and it is suggested that a different site should be selected for the intake. 

Three of the sources of contamination could be removed, namely the villages 
of Cbanorawal and Wazirabad, which could both be dismantled and evacuated, 
and the colony of secretariat clerks, which will presumably cease to exist when 
the new capital is built. 

The medical and sanitary officers should be asked their opinion of the 
danger of pollution from the fourth source, namely, the Najafgarh drainage cut. 

Allowances have been made for loss of water by evaporation and other 
... . sources, it may be considered unnecessary 

' ' j r » allow such large quantiues for these 

losses, but some provision should be made for loss, especially if it is decided to 
adopt continuous pumping through the whole :4 hours. If pumping is confined 
to 16 hours per day the allowance for loss may be ignored as it would always be 
possible to make up any quantity lost by evaporation or wastage, by pump- 
ing for longer hours with the unfiltered water engines, but before the all(>wance 
for evaporation and loss is reduced, the next paragraph dealing with increase of 
population should be considered. 

In this project no provision has been made for increase of population in the 

future, as it is assumed that it will be 
several years before the inhabitants m the 
Indian city extension will amount to 50,000. 

The population will however undoubtedly increase and provision will need to 
be made for this increase. 

During the first few years this expansion could be dealt with by increasing 
the duration of daily pumping, and the only additional works which would be 
required would be an increase in the area of the filter beds, and possibly an addi- 
tional spare engine and pump at each pumping station, until the daily duration 
of pumping amounted to 24 hours a day when additional plant would be required. 

Additional plant would be required at the unfiltered water pumping station 
earlier, if no allowance for loss by evaporation and wastage is made. 

During the past 40 years the population of Delhi has increased by an average 
of 91 % per decade, and during the last decade the rate of increase was nearly 
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10?“ % . It may be assumed that the rate of increase will be maintained or increase 
after the advent of the Government of India, and, for safety, I propose to take 
the rate of increase as 

Assuming that the water consumption increases at the same rate as the 
population the following amounts will be required 

present supply 2,000,000 gallons per day. 

after 10 years 2,250,000 „ „ „ 

after 20 years 2,531,250 „ „ „ 

after 30 years 2,847,656 „ „ „ 

By increasing the hours of pumping up to a maximum of 24 hours per day 
the engines proposed in the scheme can deliver a supply of 3,000,000 gallons per 
day, and therefore the provisions proposed above should be ample to deal with all 
incrUse of population during the next 30 years, if the pumping hours are increased. 

It has been shown above that there are two alternative types of settling 

tanks, either of which might be adopted 
\ j ) Settling tanks. water Supply, and both of which 

have points in their favour under certain circumstances. 

If the continuous type of tank is adopted, the capacity of the tanks would 
be reduced, and, consequently, the loss by evaporation would be less, on the other 
hand it may be considered advisable to give the water a longer pci-iod of absolute 
rest, instead of about half the length of time of practically absolute rest. 

The length of time given in text books for water to take in passing through 
continuous tanks is given as 15 to 20 hours as compared with the 32 
houis absolute rest allowed in this project. 

Three alternative methods of providing for filtration have been proposed for 

consideration in the report above: — (i), 

^ ^ « e 9. sand filtration, (2) rapid sand filtration, 

with the aid of preclpitants by the Jewell, or other, system of filtration, (3), 
rough filtration, by the Puech Chabal, or other system followed by slow sand filt- 
ration, the rate in the sand filters being allowed at a higher rate than in the first 
case. 

The rate for filtration allowed in the project for slow sand filtration is 30 gal- 
lons per square foot per day, it would however be different if the other types were 
adopted. 

In the report now put up I have assumed that the pumping plant will be a 
, n t? •».. ..1, * steam one, but the alternatives of generating 

the power for driving the pumps either by 
gas, oil, electricity or water should also be considered, the last named may prob- 
ably be ignored in this case, as it is improbable that a reliable source of water 
power can be obtained within a reasonable distance of Delhi, but the other four 
sources of power should all be considered ; in the case of electricity the power 
would be obtained from the power station for the new capital and it might be 
found that the electrical plant could be run more economically if it had a constant 
load to rely on, and that the charges per unit of power would compare favourably 
with the cost of power from any other source. 

In the report I have suggested that a plunger pump should be adopted, but 
the other different types of pumps and pumping engines should be considered. 

For the unfiltered water plant a Humphrey pump, or a centrifugal, might 
give better results than a plunger pump, 

I understand that the Humphrey pump as at present constructed is not app- 
licable to lifts greater than 35 or 40 feet, and, therefore, this type of pump cannot 
be adopted for the filtered water engines, which will be pumping against a head 
of over 300 feet. 

The duration of daily pumping should also be considered, as it is possible 
that it may be more economical to provide for a 24 hour pumping day, and de* 
crease the cost of the engines and pumps and rising main than to work for only 
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i6 hours v.’ith the smaller engine house staff, vrorking in 2 shifts only, instead of 
the 3 shifts required for the 24 hour day. 

If the 24 hour day is adopted the diameter and cost of the rising main will 

be reduced ; the cost would also probably 
be reduced it a steel mam was provided 
instead of cast iron ; I have adopted cast iron as the life of these pipes is very 
much longer than that of steel pipes, which may perish in a very few years 
through the action of corrosive salts in the water and soil surrounding them. The 
length of the rising main is about 6f miles, it may therefore be considered advisable 
to lay this main in duplicate in spite of the esira cost entailed, the risk of the 
failure of the supply, on account of a burst pipe on the main, would then be reduced. 

In the project it is proposed to draw the water supply for the new capital 
from the rising main en route ir am ih.& pumping station to the service reservoir. 

A saving is effected by this means as it is not necessary to lay a distribution 
pipe along the line of the rising main, but it may be considered belter for the 
rising main to run direct to the service reservoir, and for the distribution to be 
entirely separate, the engines, in the latter arrangement, would be working against 
an absolutely constant head, and would consequently be designed to work as 
economically as possible for this duty. 

The risk of the whole city being entirely cut off from water, owing to a burst 
on certain sections of the main, would also be avoided. 

The site proposed for the new capital and cantonment reservoir is the highest 

(«) Service reservoir. ' ® Talkathora ; this 

Site will admit of water being supplied by 
gravity to the cantonments, and it will, also act as a balancing reservoir for the 
supply to the new capital. 

It may however be considered belter to have the service reservoir at a lower 
level, and thus reduce the length of the rising main and make better use of the 
distribution pipes as in the present distribution scheme a large number of pipes 
of the minimum size provided are being used for less than their full capacity. 

If the site of the service reservoir is altered it may be found necessary to 
put in a small installation for raising the supply for cantonments to a sufficiently 
high elevation to admit of this supply being delivered by gravity to the canton- 
ments. 


An alternative which would dispense with the necessity of a service reservoir 
at all would be to pump direct into the distribution mains, but in this case the 
risk of break down would be Increased, there would be no reserve in case of break 
down, the size of the rising main and of the pumps would have to be sufficient 
to deliver double the average daily supply, and the size of the clear water reser- 
voirs at the filtering station would have to be increased. 

I have allowed for a service reservoir of sufficient capacity to hold one day’s 
supply in order to allow for some stand by in case of slight break down at the 
pumping station, or on the 1 8" and the first section of the 1 5" rising main ; it 
may however be considered advisable to provide for a two or three days supply, or 
that sufficient provision would be one half a day’s storage. 

I propose to provide a complete system of valves on the distribution, so 

arranged that any small districts can be 
(,) Distribution system. interfering with 

the supply to the greater part of the site : I also propose to provide meters, on 
the district meter system, so that any section can be tested for leakage ; it may 
however be considered that this is an unnecessary expense, and that- the value of 
the water likely to be lost by leakage and household waste is not sufficient at 
present'to warrant the outlay on a complete system of district meters, and that for 
present purposes it will be sufficient, if valves are provided only sufficient to divide 
the site up into large districts, so that in case of accident a large section would 
he cut out for repairs instead of only one or two streets. 
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In th6 event of the comibined scheme for domestic ^and irrigation water 

supply proving practicable as far as cost 
Combined domestic and iiri-.itionsmpb’. Concerned the quantity of water to be 

allowed per acre of area will need consideration. In the present irrigaiion project 
the quantity allowed for irrigation is approximately 1,000,000 gallons per square 
mile per day. 

17. Summaiy of points referred for orders — 

{a) Population. 

1, New Capital. 

S. Cantonments. 

3. Indian city extension. 

( 3 ) Quantity of supply per head. 

1. Europeans. 

2. Indians. 

3. Special purposes. 

4. Cantonments. 

(f) Irrigation of ridge. 

1. Whether supply is to be from the domestic or the irrigation supply. 

2. Area afforested. 

3. Quantity required per acre per day. 

{d) Cantonment irrigation. 

I. Whether this supply, if required, is to be provided from the irrigation 
or domestic water supply. 

2i Quantity required. 

(c.) Existing water works. 

I. Whether these works and the supply delivered by them should be 
kept for the present city and civil lines supply, or whether they 
may be extended to supply to certain of the low lying areas in 
the new capital and city extension, 

(f) Proportional charges. 

I . Whether the capital cost and maintenance charges are to be propor- 
tioned out to the three share holders, or the new capital is to deli* 
ver water at a fixed charge per 1,000 gallons to the other sites. 

(^) Site of intake works. 

{h ) Allowances to be made for loss by evaporation and wastage from 
settling tanks and filters. 

(/) Provision for increase of population. 

{p) Settling tanks. 

1. Type of tank. 

2. Length of time allowed for absolute or practically absolute rest. 

3. Velocity of water if continuous tanks are adopted. 

(k) Filter beds, 

I . Slow sand filters or rapid sand filters or a combination of the two. 

3, Rate of filtration allowable in the three different cases above. 

( l ) Engines and pumps. 
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1 . Source of power. 

2. Type of engine and pump, etc., for unfiltered water supply. 

3. Type of engines and pumps etc., for filtered water supply. 

4. Duration of daily pumping. 

(m) Rising main. 

1. Material from which it should be made. 

2. Single or double line 

3. Whether it should be used as a distributing main or not, 

(«) Service reservoir. 

1. Site. 

2. Capacity. 

(o) Distribution system. 

I. Valves on system. 

2 Meters. 

(p) Combined scheme. 

18. Programme of 'Work.—A.t is assumed that the detailed plans and 
estimate will be prepared and sent to the Secretary of State for sanction by 
the beginning of April 1953, and that he will accept tenders for the manufacture 
of the pumping machinery and for certain of the pipes etc., by the beginning 
of June. 

It is also assumed that the successful tenderer for the engines will require I2 
months for manufacture and delivery, and that therefore the engines cannot be 
delivered in this country until the middle of the year 1914-15. 

During the first year or two of construction one engine would be sufficient 
to provide the whole supply required, It will however be advisable to have two 
sets in case of accident. It will also probably be thought best to have the three 
sets of engines at each station of the same design, so that the manufacturer who 
makes the first set will make the three sets, his tender is not likely to be reduced 
if he is given a long time for manufacture, as the probability is that he will cast 
and machine all the parts for the three engines at the same time. I am assuming 
that the third engine will be supplied during the 2nd year after acceptance of 
tender. 

I am therefore basing my programme of work on the above assumptions:-— 
namely that a supply of water will be given at the end of the year 1914- 15. 

In the building programme provision Is made for an expenditure of ^ of the 
total during 191 3-14 and ^ of the total during 1915-16, therefore it may be 
assumed that a supply will be required for residences as soon as the supply can 
be given ; temporary arrangements being made for the supply for building until 
this time. 

The contractors for supplying the pipes will require from 4 to 6 months to 
manufacture and deliver them, and therefore some of the pipes could be supplied 
during 1 913-14. 

In order to economise the cost of the temporary water supply, I propose to 
provide a certain proportion of the distribution pipes a year before the engines 
are to be supplied, these pipes will be put down temporarily as required for build- 
ing operations, and will be subsequently taken up and relaid when the final 
distribution is taken in hand. 

Buildings for housing the engines etc., will be built during 1913-14 so as to 
be ready when the engines are delivered, and only a small amount of work will 
be kept over to be carried out after the engines are erected. 
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Dui-in':^ the year i9in-E3 tlic only work likely to be done on this scheme 
will be the preparation of the derailed plans and estimates and it maybe assumed 
that practicaUy all the preliminary work will be fiirished before the end of this 
year. ^ am however Icavino; a small sum in case of fuither details or alterations 
to the scheme being requ red and to cover the expenditure on contiacls etc., and 
on any investigations into the river training w'orks. 

Dating 1913-14 the greater part of the work on the engine houses, intake 
and piping at the unfilicred water station, and the engine houses tit the filtered 
water sUilmn wi'l be completed, the gieaior pait of the earth wank on the settling 
tanks, PJ ers and clean water reservoirs will be done, in oulor to give the banks 
of the seu.ing tanks li-ae to settle before being used, materials for m instruction 
of these tanks etc., will aKo be collected, the sand-washer will bo built, so as to 
be ready for washing the filter bed sand, when it is collected, the tramway will be 
bought for use during construction, roads will be made for construction purposes 
and a proportion of the distribution piping will bo obtained and lemporniily laid. 
I propose to provide ^rd of this piping during this year, and also to put in the 
telephone installation for construction purposes. 

During 1914-15 two sets of engines at each station will be erected and 
tested, a small percentage of their cost being held back during the maintenance 
period, the rising mains laid, two of the settling tanks built and one lialf the 
filter beds and clean water reservoirs built, a lurthcr instalment <'1 .'jial of the 
distribution piping will be bought, and I of this piping laid to such residences 
etc., as are finished or nearly so, one of the service reservoirs will be built and 
the river training further investigated. 

1 uring 1915-16 the river training works will be built, the third sets of 
engines will be erected, the third settling tank and a further iiisialuumt of filter 
beds buiit, the second clear water and service re.scrvoirs will be com|)leted, and 
the remaining distribution piping bought and another } of it finally laid. 

During 1916-1 7 the works will be finished the remaining distribution piping 
being finally laid, the engine houses completed, roads put into repair, the fencing 
round the site erected, and the telephone permanently fixed. 

Provision has been made for the completion of the works by the beginning 
of the year 1917-18, as It is assumed that water will be required in all parts of the 
new capital either for residences already occupied or for those being built. 

In the project estimate the cost of engines and pumps and all buildings has 
been taken at an inclusive rate, it is now' necessary to estimate separately ft^r the 
cost of the buildings and of the engines as the latter will be built in England. 

In the estimate for the Benares works the cost of buildings works out at 
Rs. 205 per H. P. for the unfiltered water plant and at Rs. 176 per II. P, for 
the filtered water, the H. P. being 282 and 456 respectively. 

In the Bareilly waterworks estimate for buildings for a 27 H. P. plant the 
cost works out at Rs. 228 per H. P., and in the Ambala works for engines of 48 
H. P. at Rs. 263 per H. P. 

I propose to adopt Rs. 300 per H. P, for the cost of engine and boiler 
house, staff quarters etc., for the unfiltered water plant of 64?^ H.' P. and Rs. 250 
per PI. P. for those for the filtered water plant of 339 PI. P, “The rates taken in 
the estimate for engines and boilers etc., and all buildings were obtained from 
the Honourable Mr. Goument, Chief Engineer to the United Provinces 
Government and amounted to Rs. 1,200 per H. P. for the unfiltered water plant, 
and Rs. 1,000 per H, P. for the larger filtered water plant. Making the above 
deductions off these rates, to cover the cost of buildings, the estimated cost of 
the engines etc., works out at Rs. 900 and Rs. 750 per H. P, respectively ; this 
latter figure agrees with the price tendered by Messrs. Turner Hoare and 
Company for the Lahore waterworks engines, for engines of 126 H. P, j the rate 
for the unfiltered water plant is larger than their tender but this is for a small 
plant, and the rate per H . P. would probably be greater. 

In the project estimate the rate for cast iron pipes was taken as Rs. 8 per 
cwt ; this must now be subdivided into cost of pipes and cost of laying. 
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1 am allowing for lead joints to all pipes, and at the following weights of 
lead per joint ; — 


36 " 
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pipe 80 IBs. of lead 


« « ft 
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ft « « 


18 " 

9> 

)> 

y> 

3i 

i1 

• 0 $ 
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The lengths of each pipe will be, from 36" to 12" diameter 12 feet, below 
J2 diameter 9 feet ; and taking the cost of lead at Rs. 20 per cwt. and making 
an allowance for yarn in the joints the total cost of jointing materials works 
out at Rs, 69,560. say Rs. 70,000. 

The total weight of pipes is 115,790 cwts. therefore the cost of jointing 
materials works out an average rate of nearly annas 8 per cwt. of pipe. 

This however assumes that all the pipes are of the full length of 12 and 9 
feet respectively ; there will however be a large proportion of special pipes, bends, 
etc., of shorter length. I therefore propose to assume the cost of materials per 
joint will cost an average rate of annas 12 per cwt. of pipe. 

I am taking the cost of pipes on board ship in port of landing as Rs. 5 per 
cwt., jointing materials annas 12 per cwt. of pipe weight, landing charges and 
railway freight, say, Rs. 1-4 per cwt., local carting, laying and jointing annas 
12 per cwt., contingencies annas 4 per cwt. Total Rs. 8 per cwt. or say 
Rs. 6 for english charges and Rs. 2 for Indian charges. 

The above rates are high but provision must be made for rock cutting, of 
which there may be a considerable quantity in certain parts of the work. 

For the tramway, telephone inbtallation, and fencing I am dividing the rates 
up in the proportion of 90 per cent materials and 10 per cent labour as a rough 
assumption for the cost. 

The foregoing programme of work has been made out on the assumption that 
all the engines, pumps, boilers, pipes, etc., will be purchased in England through 
the Secretary of State, and a longer time has been allowed on this account, as it 
is possible that certain alterations may be made by him in the designs, etc. If 
powers be given to the engineers on the spot, connected with this work to deal 
direct with the manufacturers it would probably be possible to expedite the work 
by 6 or 9 months, and in consequence to deliver water to certain parts of the 
site, and the buildings being erected thereon, at a correspondingly earlier date. 

I believe this was done in the case of the recent Durbar and that certain 
engines, pipes, etc., were delivered, erected, and at work within six months of the 
order being given. 

A schedule of the rates used in the estimate will be found in appendix E. 
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Programme of annual epcpenditure on domestic water supply for the Indian city extension. 
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Rs. 19,82,380 Rs. 19,82,380 
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Of the sums shown overleaf as being the annual estimated expenditure on the 
works, the allocation to work carried out in India and in England is as follows : — 


For work, in India. 



191 2*13. 

1913-14* 

194-15* 

I9IS-16. 

1916-17. 



Rs, 

Rs. 

Rs. 

Rs. 

Rs. 

New Capital 

i 

^»334 

i> 3 ». 2 a 3 

2,19.695 

1 , 20,477 

37,740 

Cantonments 


833 

32,640 

37,758 

21,580 

893 

Indian city extension 


833 

88,323 

i 

60,019 

55,368 

2,677 

Total 



2,52.* S6 


*,97425 

41,310^ 



■n 


Rs. 8,18,393 




For work in England. 



*9*2-13, 

I 9 I 3 *I 4 ‘ 

1914 - 15 * 

1915-16. 

1916-17. 



Rs. 

Rs. 

Rs. 

Rs. 

Rs.^ 

New capital 

• 1. 

#,» 

1,54.867 

4,84,469 

1,95,06a 

4, *77 

Cantonments 


ti. 

4,552 

86,952 

14,599 

**044 

Indian city extension 


•«* 

13,656 

i,S7,68o 

43.797 

3 f* 3 » 

Total 

• ,l 1 

1 


1,73,07s 7.29,101 2,53,458 } 8,353 
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Estimate of cost of domestic •water supply. 


Description. 

Quantity. 

Rate. 

Amount. 

Total. 




RSr 

Rs. 

Rs, 

. 1 . UkFILTERED WATER SUPPLY — 







(a) River training and protective works... 

Lump sum. 

««• 


1,00,000 


(5) Intake •«« 


Lump sum. 



40,000 

ti. 

(c) Supply pipe 36'' dia. ... 

9ft. 

X,o6o cvvts. 

8 

cwt. 

8,480 

••• 

(d) Suction well *•* 

««. 

Lump sum. 

• « « 


8,000 

•«« 

(e) Engines and pumps etc., including all 
buildings. 

64I H. T. 

1,200 

H. P. 

77,400 

.»• 

(/) Rising main 2i'^ dla. 

... 

2,800 cwts. 

8 

Cwt. 

22,400 

•tft 

(^) Valves, meters etc. 

*•* 

Lump sum. 

••• 


10,000 

2,66,380 

2. Purification Plant—* 







(a) Settling tanks 

• ft. 

8,600,000 gallons. 

10 


86,000 

ftftft 

(6) Filter beds 


80,000 s. ft. 

I 

s. ft. 

80,000 

ftftft 

(c) Clear water reservoirs 

• ft* 

700,000 gallons. 

50 


35>ooo 

ti. 

(d) Pipes, valves, meters, drains etc. 

l.» 

Lump sum. 



50,000 

tift 

(e) Sandwasber 

• ft. 

Lump sum. 

ftftft 


3,500 

ftftft 

• 

(/) Tramway .9. 

• «• 

Lump sum. 

••• 


10,000 

8,64,500 

3, Filtered water supply*— 







( 0 ) Engines and pumps etc., including all 
buildings. 

339 H. P. 

i,000 

H. P. 

3.39.000 

3,39,000 

4. Rising main— 







(a) lo" diameter 

• ft. 

27,440 cwts. 

8 

cwt. 

2,19,520 


(&) 15'' >» 


28,660 cwts. 

8 

cwt. 

2,29,280 

ftftft 

(i?) Valves, meters etc. 

•ft. 

Lumpsum. 

ft*. 


iSftOOo 

4,63,800 

5. Service reservoir »•« .«« 

ftrt. 

1,250,000 gallons. 

50 


62,500 

62,500 

6. Distributing system— 







Pipes 9 .. ».% 

... 

55>83o gallons. 

8 

cwt. 

4,46,640 

Mft 

( 5 ) Valves, meters etc. ... 


: Lump sura. 

*.i 


1,00,000 

5,46,640 

7, General items— 






1 

(a) Telephone lines 

... 

10 miles 

606 

mile 

6,060 

[ 

1 t-ft* 

(b) Instruments *•« 

... 

No. 6. 

ift35o 

each. 

8,100 

a.ft 

(^) Roads at site .t. 

ft*. 

Lump sum. 

•ft. 


10,000 


(<Q Fencing site ... 

... 

Lump sum. 

•«« 


3*500 

27,660 

ft Preliminary expenses 

... 

Lump sum. 

•ft* 


12,000 

13,000 

Total 

■ ft. 

•*« 

••• 


Rs. 

19,83,380 V 
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Domestic water supply. 

Proportional charges to neiv capital^ cantonments and Indian city extensions. 


Particulars. 

Total 

amount. 

Proportional costs. 

New capital. 

Cantonments. 

Indian city 
extensions. 




Rs. 

Rs. 

Rs. 

Rs. 

I. Uwfiltened W^ter sufjply 

•flt 


2,66,280 

1,33,140 

33,28s : 

99,855 

2. PurificatiDD Plant 



2,64,500 

1,32,250 

35<o63 

99,188 

3. Filtered water supply 

•t* 

... 

3 ? 39 >ooo 

1,69-500 1 

42,375 

M 7 >i 25 

4. Rising fnain 18" 

ttt 

••• 

2 ,I 9 »S 20 

1,09,760 

27,440 

82,320 

Ditto 15" 


It* 

2,29,280 

1,83,424 

45,856 ’ 


Valves, meters etc. 


... 

tSsOOO 

7.500 

1 . 8/5 

5,62s 

5. Service Reservoir 

... 

... 

62,500 

50,000 

illsoo 


6i Distributing system 



5,46,640 

546,640 

• »k 


7. General fteWiS 


<•* 

27,660 

13,830 

3*458 

10,373 

8. Prelimkiary expenses 


... 

12,000 

10,000 

XiOOO 

1,000 

Total Rs. 

••• 

19,82,380 13,56,044 2,00.851 ■ ,i.2e.48‘; 
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APPENDIX A. 

Areas provided in ike lay out. 

Government House and Viceregal staff quarters 
Commander-in-Chiefs residence and staff quarters 
6 Members of Council 
3 Members of Railway Board ... 

1 Bishop ••• ••• 

35 Secretaries ••• 

40 Deputy Secretaries ... ... ... 

133 Under Secretaries ••• ••• ... «.« ... 

107 Registrars etc ... ... 

to8 First class european clerks ... ••• ••• 

’‘^451 Other european clerks f(. 

^20 Indian clerks «.« •«. ... 

1782 Indian clerks under Rs zoo *■« •«. •«. ... 

1943 Peons ... ... ••• ... #■. 

2 European gardeners ... ••• ... ... ... 

I Bishops chaplain ... ... ... 

fd Administrative and municipal officers •«* ... 

Extra sites for official bungalows ... ... ».* ... 

Club and tennis grounds ••• ... ... 

Theatre and concert rooms ... ... ... 

Tennis grounds for officers and staff ... •«• 

European and Indian club ... .*« ... 

Race course ... ... ... In Bela 

Golf course ... ... ... ... ... 

Polo grounds ... ... ••• ... ... 

75 Indian chiefs villa residences ... ... ... 

400 Indian raises •■« ... ..« ... 

Hotels ... ... ... .•« 

First class european and Indian shops ... 

First class shopkeepers* residences ... ... 

Markets ... «.» «•. ... 

Indian bazaars, european and Indian settlers ... 

Town hall and commissioner’s ofhce ••• ... ••• 

Medical school and civil hospital ... •*. •«. ... 

Veterinary hospital ... ••« rr. ... «•« 

Post and telegraph office .«• 

Central police and fire Station ••• ... ... , 

Sub'Police, fire, post and telegraph station ... •«« 

Vegetable and meat markets ... ••• 

Dairy farm and buildings ••• •.« t*. ... 

Quarters for municipal cattle •*. ... ... 

Quarters for municipal menials •t. .*» If* *1. 

Conservancy and municipal depdt ... ... 

Cemeteries »•# ... *•* 

Slaughter house 

««» ••• ... ••• ... 

Municipal Minor officials 

University, 2 colleges and school ••• .«« »«♦ ... 

Orphanagles and charitable institutions 
..Dispensary ... ««• ... 

Schools ••• ... ... ... ... ... 

Doubtful area for officials residences and 3 ministers ... 

R. C. Church, Presbyterian and Weslyan Church ... ... 

,^tamp, Station|ry and Press office. Press ... 

'Oriental research institute •tf ».• ... 

Secretariat block parks ... ... ' ... ••• 

Secretariat extensions parks including cathedral and museum site ... 
Place in front of secretariats and Government House 
Safdar Jang Park ... ... .•• ... 

Lodi Tomb Park ... ... .11 

Jantar Mantar Park «•* ... ... t.. *.t 

Delhi City Park «*. ... 


Acres. 

••• 3ZI 

... dsi 

... 3^ 

»•» z 5 

••• 5 

... 175 

... 171 

.1. 398 

*.» 149 

• a. 108 

... 246 

• a. 360 

... I7S 

... 39 

... In parks. 

In cathedral park. 

... 48 

••• 35 


or across the Ridge. 
... 334 


- 96 

In isolatbn zone. 

••• 275 

25 
3 

••• 33 

... 1 10 

... ^ 

Across the Ridge. 
... 70 

... 129 

... 169 


7o§tm 
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APPENDIX B. 

Revised estimated quantity, of mater supply. 




Europeans. 

Number 
of houses* 

Number 
per house. 

Total. 


Commander*in«Chief 

Members of Council and 
Bishop. 

Secretaries, Deputy Sec- 
retaries, Generals and 
Colonels. 

Under Secretaries, Majors 
and Captains. 

Uncertain ©fficern 

‘Registrars 

Superintendents 

Clerki european and 
Indian. 

European gardeners 

Bisheip’s chaplain 

Commissioners 

AssiSfiant Commissioners, 
Engineers, Police etc. 

Polide Inspectors 

Head clerks 

Clerks, draftsmen etc. 

Ruling chiefs ,,, 

Raisbs 

Shop keepers, european ... 

Shop keepers, Indian ' 

Hotels (6 in number) 

Residential club 

©oropean and 
itjdian settlers menials, 

Hospital 

Schbols' and colleffes 

Pr^ taken in c^exten* 
sion, supply. 


Indians. 


Number 

per house. Total. 


10 

*5 

aoo 

1,200 

1,000 

doo 

200 

1,000 

150 

13,000 


Watl^ supply reqtiired— 

5»ooo EuropeojBs at 30 gallons 
4 h, 6 bo Indians kt 15 gallons 


150.000 gisH ons ^ 

•#*« 600, doo gall ons per d4y. 


750,000 L 
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Government House supply. 

Ire file 4’5*D, the water consumption of GoTemmeat House, Simla for May 
and June is given. This amounts ta 20,50© gallons per day, but this consumption 
is hardly a fair criterion for the Delhi calculations as every supply within the 
Viceregal, grounds is carefulty metered on account of the heavy charges for 
water. 


Allow 25,000 gallons per day for the Delhi supply. 
Special pttrposes for which no population can he given* 


First: class shops, (loo at 25 gallons per day) 

•«* 


2 S ,000 

gallons per day*- 

Club) AM,' 


••r 

••• 


1,000 

ditto* 

Theatre 

••• 

••• 

««• 

••* 

500 

ditto. 

Tennis courts *•• 

*i« 

••• 

•■1 

••• 

500 

ditto* 

Race course ••* 

««« 

••* 

••• 

•«* 

1,000 

ditto* 

Golf course „• 

••* 

%»r 

••• 


50a 

ditto* 

Polo grounds •„ 

••• 

•«* 

**• 

••• 

500 

ditto* 

Town hall ,«• 


•a* 


«<« 

1,000 

ditto* 

Veterinary hospital 


••• 

••• 

Ml 

1,000 

ditto. 

Markets «•« 

««« 

•«« 


• •1 

3,500 

ditto. 

Dairy ,** 

If* 


M# 

• ■* 

2,500 

ditto. 

Municipal cattle 

!•« 

••• 


It* 

2,500 

ditto. 

Secretar 4 ats ,«« 

•«* 



f»l 

3,500 

ditto* 




Total 


41 ,000 

ditto. 




say 

Ml 

50,000 

ditto. 

Ttdel supply required for New Capital, 


European&,5,ooo at 50 gallons per head per day ••* 

Ml 

150,000 

ditto. 

Indians 40,000 at 15 

n 

9 $ 


III 

600,000 

ditto. 

Government House 

i*« 

IM 

•It 

Ml 

25,000 

ditto. 

Shops, clubs, etc*, etc. 

••• 

*•# 


lit 

50,000 

ditto. 




Total 

III 

825,000 

ditto. 


Add 10 per cent contingences 

III 

82,500 

ditto. 


• 

Grand total 

III 

907*500 



say 1,000,000 gallons per day* 

Cantonment supply. 

As per Army Deparimem notes 940,000 gallons par day, 
say 950,000 gallons per day* 

City extensions. 


Including 12,000 Press settlemerst. 

Area li square miles say, 1,000 acres* 

at a density of say 50 per acre 50,000 at 1 5 gallons per head per day 750,000 

gsiionsperday. 


Total supply required per day. 


Nevr Capital 
Cantonments 
City extensions 


««t f*f ti* 

••t ft* 

*•* ««• *** 

*Fo^al «f* 


1.000. 000 gallons* 

^0,000 „ 

750,000 „ 

2.000. 000 gallons per day* 



Fstimate No. IV.— Domestic water suppi.y, 


32 


APPENDIX C. 


Note on the gallons per day per acre of the different classes of suburb into which 

the new Capital area can be divided. 


In the figures I have allowed for water supply, the numbers do 
not agree altogether with those in the list of areas which is presumably a 
more recent list than the one on which I prepared my estimate of consumption. 


Class of 
Suburb. 

Inhabited by 

Gallons per day* 

Gallons per acre 
PER day. 

As cal- 
culated. 

With 27 per 
cent added. 

As calcu- 
lated. 

With 27 
per cent 
added. 

Class I 

OfiScers bungalows 

• t. 

> 53>435 

I 94 iB <52 

X54 

X96 


r Government House 


25,000 

3>.750 

80 

X02 

Class II . 

1 








Commander-in-Chief 


4,020 

S.10S 

63 

80 

Class III 

Indian chiefs 

tflf 


33,000 

4 i» 9 io 

37 

47 

Class IV 

Superintendents 



24,030 

30 . 5>8 

*53 

321 

Class V 

European clerks 

•«« 

••• 

83,100 

‘ 05.537 

331 

408 

Class VI ... 

Indian clerks 

•v« 

... 

86.475 

‘09,833 

k6i 

204 

Class Vn 

Peons 

••• 

*•« 

90,000 

1147300 

2.308 

2,931 

Class VIII ... 

Hotels 


... 

aS^Soo 

3 a- 38 s 

671 

85a 

Class IX 

Bazaars 



195,000 

247.650 

1.444 

‘,834 

Class X 

Markets 


*•* 

2,500 

3.178 

250 

318 

Class XI 

1st class shops 



3»500 

3.*75 

X39 

» 7 S 

Class XII 

Shopkeepers 

• ** 


18,000 

22,860 

123 

‘56 


" Clubs 


••f 

7 » 75 o 

9.842 


• <» 


Hospital 

»•« 

••• 

4 » 75 o 

6,03a 


um 


Schools 


*•* 

C,ooo 

7i620 

»•* 

««« 

Special 

Town Hall 

••• 


1,000 

1.270 


* H* 

» 

Dairy 


ft. 

2,500 

3 »t 75 


400 


Muddpal cattle, etc. 

••• 

2,500 

3 .X 75 


twit 










U Secretariats 

*•» 


25,000 

31.750 

/ 

M* • 



Total 

•»» 

79*.o6o j 

I/) 05 , 9 I 4 

1 

»•* 

00* 


fir ■ ' 
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Abstract of wot supply estimate. 


Government House ••• ••• 

•t€ 

25,000 

gallons per day. 

Europeans 4,776 say 5,000 at 30 gallons per head per day 


150,000 

ditto. 

Natives 37,250 say 40,000 at 15 gallons per head per day 


^00,000 

ditto. 

Sloops, clubs, etc., etc., 4 W 0 gallons per day, say 

• •• 

50,000 

ditto. 

Total 


825,000 

ditto. 

Contingencies say so per cent ,«« 


82,500 

ditto. 

Grand total 

f •• 

907,500 

ditto. 


say 1.000,000 gallons per day. 
Is Officers’ bungalows,— Number 344— Area 997 acres. 


Number. J 

Designation. 

Europeans. 

Indians. 

19 

Members of Council etc. 

.«« 

•ft 

Ml 

40 

500 

79 

Secretaries, etc. ta, 

• M 

»0« 


316 

3.370 

143 

Under Secretaries, etc. •<,, 

««« 

.9. 

... 

572 

37575 

*5 

Registrars ••• 

• •• 



60 

150 

74 

Superintendents- ... ••• 

«ei 

•fit 



740 

2 

European gardeners »o* 




6 

ta 

I 

Bishop’s chaplain {«• 

•«o 


I*. 

3 

as 

t 

Commissioner of Enclave ..t 

••• 

• •• 

• f« 

4 

30 

7 

Assistant Commissioners, etc. 




21 

*75 

2 

Police Inspectors 

.«« 

«4Q 

m 

• «« 

4 


1 



Total 

Ml 

1>322 

i 

7.583 


r,322 Europeans at 30 gallons per day 


... 

Gallons. 

* ^ 397660 

7,585 Indians at 15 gaiHon® per day 



0.4 =1.15,775 


Total ii53»435 

Officer^ bungabws 153^435 gallons per day., 


2. Indian Chiefs.— Number 475 — 



Gallons. 

Rullnig chiefs ... ««• ••• 


»'•» tM 

1,200 

Ra,i^esu •««* 


• it »M 

Z,000 



Total ,ti 

3,200 

2,200 Indians at 15 gsjlon^ per day 

•M 


: 


Indian Chiefs etc., 33,000 gallons per day. 
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3, Superintendents,— Number 95— 

These have already been taken under officers* bungalows above in order to approximate to the 


number 344. 

356 Europeans at 30 gallons per head 

••t 



10,680 gallons. 

890 Indians at 15 gallons per head ••• 


«§• 

••• 

* 3 » 35 o 



Total 

t** 

24,030 gallons. 


Superintendents, 24,030 gallons per day. 


4. European Clerks— 

7,770 clerks at 30 gallons per day •«« 




83**00 gallons# 

5, Indian Clerks 5,540 

Clerks to administrative officers 223 

5, 765 at 15 gallons per day 



• •• 

8 < 5,475 gallons. 

6. Peons 6,000 at 15 gallons per day 

••• 

• •• 

• •• 

90,000 gallons. 

7. Hotels—* 

350 Europeans at 30 gallons per day ••• 

• •• 


Ml 

10,500 gallons. 

1,000 Indians at 15 ditto ••• 



M* 

i5>ooo ditto. 


Total ... 25.S00 ditto. 


8. Bazaars— 






13,000 Indians at 15 gallons per day 

IK 

Ml 

•M m 

1,95,000 gallons, 

9 Markets m# 

■ M 

III 

•M 

Ml Ml 

2i500 ditto* 

to. X6t Class shops ##« 

««• 

III 

III 

Ml Ml 

9sSQ0 ditto. 

II. Shop keepers— 






200 at 30 gallons per day,,, 

Ml 

Ml 

6,000 


800 at IS gallons per day,.. 

Ml 

IK 

12,000 







18,000 ditto. 

la. Clubs— 






So at 30 gallons per day 

Ml 

• M 

IK 

J,Soo 


150 at IS gallons per day 

••• 

Ilf 

•M 

2,250 


Clubs 

■I. 

•M 

■M 

1,000 


Theatre ... 

It# 

Ml 

Ml 

Soo 


Tennis Courts 

*M 

•M 

IK 

500 


Race Course 

««« 

• M 

Ml 

1,000 


Golf Course 



• M 

500 


Polo Ground 1,* 


Ml 

Ml 

500 


13, Hospital — 





7,7S<> ditto. 

So at 30 gallons per day 


•M 

Ml 

ts$0O 


150 at IS gallons per day 

• M 

•M 

Ml 

2,250 


Veterinary hospital 

M* 

Ml 

M» 

1,000 


.14. Schools^nd Colleges— 




Total 

4*750 gallons. 

400 at 15 gallons per day 

• II 

Ml 


*« Mi 

6,000 gallons. 

15*^ Town Hall 


III 


Ml li. 

tpooo ditto, 

t6. Dairy 

IM 

•I# 

Ml 

•M ,.,1 

2,500 ditiow 

17. Municipal cattle, etc. 

III 

#«• 

Ml 

Ml 

»,Soo dPeto. 

t8. Secretariats 

•I* 

•M 


«• Ml 

25,000" dittow 

19." Commander-In-Chiefs 



• 



34 at 30 gallons per day 

«M 

Ml 

Ml 

1,020 


aoo at 15 gallons per day 

•M 

Ml 

Ml 

3,000 






Total «. 

4>OIO£alloMb 

20. Government House 

•«« 

#K 

Ml 

•M IM 

iSmoo 
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EsHtHciiB of pipes requiyed foy domestic watey supply dtstyibution schems^^ 

contd. 


Diameter op pipes. 



Name of pipe. 












3-inch. 

4-inch. 

S'incb. 

6 inch. 

7*incb. 

8-inch. 


- 

' 


Feet. 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 



BrojJgbt forward 

ttt 

42,878 

5 t 535 


2,948 

3,256 

... 

58- 59 


tfl« 


2,244 

•tt 

ttt 

— 

•if 

iff 

60— 78 

t*i 

ttt 

Ml 

616 

•tt 


B 

••# 

fft 

59-f 60 

tw« 

ttt 

... 

2,244 

ttt 

ttt 

ttt 


«4. 

35 - 57 

tat 

Mt 

ttl 

Ji 320 

•tt 


ttt 

lit 

ftf 

36-^ 58 


ttt 

• tt 

I,i88 

•tt 

• •• 

ttt 

ftf 

Mt 

37 ^ 59 

ft* 

ttt 

• «« 

1.254 

ttt 


*•• 

tt. 

tt. 

0 

1 

CO 

CO 

•tt 

ttt 

tt* 

1,112 


•tt 

ttt 

•tt 

*•• 

40— 6l 

ttt 

•at 

•at 

1,320 

ttt 

••• 

ttt 

•«l 

fM 

60-* 61 

ttt 

ttt 

• tt 

2,244 


•tt 

ttt 

••• 

• irt 

35 - 35 

•t« 

ttt 

tot 

1,650 


• •• 

ttt 

• •• 

ftf 

35 — 36 


ttt 

ttt 

1,650 


•tt 

ftt 


•*f 

36— 37 

f V # 

ttt 

•tt 

1,650 


•#• 

it* 

• 9 f 

Mt 

37 -^ 37 

ttt 

t.t 

at. 

1,672 


tit 

iff 

fff 

ftt 

37— 38 

uta 

ttt ‘ 

•tt 

1,672 


ttt 

Mf 

• ft 

ftt 

38— 40 

•«» 

tit 

ttl 

1,650 

•tt 

itt 

iff 

fff 

•tt 

40— 40 

iti 

ttt 

••• 

1,650 

ttt 

•tt 

ft. 

ttt 

ftf 

17-^ 18 

ft. 

•it 

• 

It* 

ttt 

•tt 

ttt 

•It 

• •• 

1,408 

I- 8 

it« 

ttt 

••1 

•ct 

••• 

ttt 

fff 

tot 

1,342 

I— ' 9 

tt« 

ttt 

tt. 

•tt 

©«i 

ttt 

tt. 

ttt 

x,500 

a— 9 

• at 

ttt 

VI 

tot 

est 

ttt 

ftt 

•ft 

l,So4 

4 — S 


»* 1 

V* 

•tt 

ttt 

ftt 

fff 

*■* 

I|IOO 

13-* M 


•ti 

•** 

•t« 

•tt 

ttt 

• tt 

ttt 

1,408 

17— 34 

tat 

ttt 


ttt 

•t« 

1,320 

• tt 

ttt 

ttf 

17— 33 

tft 

ttt 

•if 

•ft 

ttt 

*,364 

fff 

ftt 

mm 

16— 3a 

ttt 

tit 

at. 

•tt 

B 

1,034 

fff 

•ft 

•M 

16— 31 

tat 

M* 

ttt 

••• 

B 

968 

iff 

ftt 

iff 

*s— 30 

ttt 

#•• 

V* 

ttt 

B 

1,056 

fit 

*t« 

ttf 

15- 39 

ttt 

fit 

•tt 


Mt 

968 

ft» 

iff 

•tt 

14-0 a8 

ttt 

Vi 

t^tt 

•ft 

•ft 

968 

••• 

••• 

fit 

14— 27 

• •• 


•lt. 

ttt 

•l» 

1,112 

ftt 

ftt 

ttf 

9 «^ 5 

ttt 

fttt 

*r 

8:^6 

90 * 

••• 

iff 

tit 

mm 

a— 6 

ttt 

•at 

*r 

836 

•M 

ftt 

i«f 

fit 

^1 

9— *^..7 

Itt 

*11 

•tt 

8^6 

•tt 

••• 

ftf 


1 

3 — *^^8 


•it 

ttt^ 

. *i?S6 


ttt 

fff 

•m" 

f 









'■i 

— — i-A 



Carried over 

•It 

71,578 

St 53 S 


2,948 

3*256 






1 

, 




■ 
























Estimate No. iV.— Domestic water -supply. 

37 


EsUmaie. of fiHt required f&r domettu water supply disiribuixen scfietm- 


Name of pip®* 

- 

Diametjbr op pipes. 


3-ioch. 

4t 

4-ioch, 

5-inch* 

6-inch. 

7* inch. 

8-inch. 

tficouffht iomard 

• •• 

Feet. 

-71.578 

Feet, 

5»535 

Feet. 

10.462 

Feet 

2.948 

Feet. 

3.256 

Feet. 

8,562 

5— .14 ••• 

••• 


i, 3 ?o 

aat 

aaa 

ata 

• aa 

•m 

6-r 45 ••• 

•«« 

f** 

1.364 

•aa 

.** 

aaa 

*•• 

• •a 

7-i? 16 ••• 

f •• 

f** 

1.364 

ft* 

• •• 

it* 

•aa 

a«a 

8-r 17 ••• 

«•« 

... 

1,870 

aaa 

ftftft 

aaa 

aaa 

• at 

16— 17 

at« 

• ft* 

UA30 

•ft 

«** 

aaa 

tit 

ata 

17 -^ 17 ... 

t *** 


1.430 

•aa 

•at 

• t* 

aaa 

a«a 




800 ; 

•«a 

aaa 

at* 

•at 

.aa 

4 •** 









1"^ a #t* 

«•* 

«•• 

X.500 

ttt 

aa* 

tt* 

•at 

••• 

2 ^ 3 ••• 

««« 

ft* 

1,100. 

••« 

ttt 

at* 

•a* 

aaa 

l-r 3 ”• 


t 9 « 

1,386 

aaa 

aaa 

aaa 

•at 

•aa 

74-r 75 ••• 

••• V 

• ft 

1,100 

ttt 

aaa 

aaa 

lat 


47— 64 ... 


• *« 

•« 

aa* 

aaa 

**• 

1*554 

•aa 







aa* 

l»6ofi 

#••• 

48-r ^5 ••• 

••• 



•a 





49Tr. 68 


... 

••• 

aaa 

aaa 

*.584 

• at 

aaa 

SOt-, 69 .M 

t«t 

tff 

•at 

>•* 

1484 

aaa 

at* 

•0* 






1.452- 

•aa 

••• 

taar 

5x??v 70 Mt 


••• 

««• 











1.760. 

•aa 

•aa 

aar* 

53 ?n 7 * 


, at* 







S 3 t-i 7 * •« 


» *** 

ff« 

^82 

aaa 

•aa 


a«« 





2,222 

aaa, > 

aaa 

••* . , 

••« 

73 w 9 X •••- 

M« 


tat 









1,100 

•aa 

•aa 

aaa 

••• 

aaa 

74 « 93 

• •• 








74 !** 74 ••• 

• ■9 

••• 

845 


•aa 

aaa 

*•• 

•aa 




660 

***< 

aa* 

aaa 

• •a 

aaa 

73 !^ 74 — 


••• 







SS-** 73 ••• 

••• 


) a, 200 


aac 

••• 

• aa 

••• 

53b* 73 ••• 


••• 


' 


aaa 

••• 

••• 

53- S 4 ••• 



1 ^ 49 ^ 

' aai 

aaa 

t*i 

••* 

a«a 




1 , 1,10c 

1 tt^ 

•a* 

aaa 

••a 

*'**« 

SJ** S 3 

••• 








saw 53 — 

fit 

• ti 

If 54 < 

> aaa 

••a 

••a 

••• 

•M^ 

san* 5* ••• 

fff 

•M 

, if 34 i 

1 aaa 


■•• 

•aa 

•n 

5asr S* ■ 

9«f 

Ml 

. If 55 < 

X 

•aa 
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Estimate of pipes required for domestic -mater supply distribution scheme-^ 

contd. 






Diambter 

OF riPBS. 




Name of pipe. 


3 -inch. 

4-inch. 

S'inch. 

6 -mch. 

7 *mch. 

8"inch. 


Brought forward 

#«■ 

Feet. 

1 0S5493 

Feet. 

8,439 

Feet. 

iS> 2 S 8 

Feet. 

4*532 

Feet. 

6,446 

Feet. 

8,56a 

49— so 


.*« 

1)100 

• ft 

**• 

•■• 

»f * 

tf. 

48— 49 

«•« ••• 

*** 

1.540 


ftf 

*». 


tff 

67- 68 

•tf 

ft. 

ft* 

*•« 

1.584 

ft* 

ft. 

ft* 

69-. 8s 

••• 

**• 

•ft 

»*. 

1,804 


.*« 

♦tt 

0 

CO 

1 

a 

••• ■•II* 

»*» 

*** 

*»• 

1,672 

ft* 

**• 

■ r. 

71— 89 

•»* 

**« 

*1* 

1,826 

ft* 

**« 


*.< 

71 - 

•tf 

M* 

tft 

352 

ttf 



• ** 

89— 90 

#«• 

**• 

ttt 

1,078 

**« 

M 


tf* 

gi— ga 

••t 

ft. 

*■« 

2,420 

#.* 

Wm 


••• 

93 


*«• 

572 

ttf 

**• 



«*• 

93- 93 


ft* 

770 

*** 

•#t 

*** 

HH 

*•• 

93-115 

3 »« «»• 

#*. 

1,100 

ftf 

ft* 


ft* 

fff 

92—114 


t*. 

2,200 

•ft 

#•* 



*1* 

88— 92 

1.* 

ft 

823 

tf* 

fff 


B|H 

*•• 

88- 89 

•«« 

*•• 

2,090 

tft 

If* 

Hh 


*•• 

8 ( 5 - 87 

«•< f*« 


1,892 

fff 

... 

BjH 


#•• 

84— 85 

• tf 

»•« 

2,068 

... 

* 4 * 

HH 

H|H 

tft 

67- 83 


... 

ft. 

1,848 

ft. 

*•« 

tft 

ft* 

( 56 — 67 

•*. ft* 

ft. 

... 

1,210 

(*, 

*•* . 

**». 

• ft 

37 — 47 

•*• •** 

tft 

1.254 

ft* 

ft* 

... 

ttt 

• ft 

38— 48 

ttl *•« 

I*. 

1.232 

*** 

... 1 

ft* 

f •« 

#•* 

47— 48 

ft* ft* 

f*» 

1,496 

*** 

•M 

*.« 

**» 

fff 

47 - 47 

••• •«» 

*.» 

1,420 

ttf 

*** 

ft* 

**• 

fff 

48— 48 

*•• •*. 

«** 1 

1,420 

ft* 

*«. 

tf* 

•• 

*«• 

64— 65 

*M • * • 

tf. 

1,320 

ttt 

fff 

ft. 

**• 

tf* 

64— 80 

tf* »■* 

fff 

1,870 

\ 

*** 

ft* 

ft* 

tft 

tf# 

64— 64 

*«• tff 

t*. 

1.725 

ft* 

**» 

ft# 

*•» 

tt« 

6 s- 66 

t«* •** * 

tf. 

2,090 

*•# 

•tf 

»*t 

•t* 

»»• " 

100—101 

• 1 .' tf* 


fit 

i 83 o 

ttf 

ft* 


ttt , 

103—120 

f**^ •*• * 

ttl 

ttf 

2,430 

... 

I 

... 

*•* 

irff 

103—103 

••• *»* 

ff* 

M30 

If* 


t.t 

ft# 

t#*< , 

103—104 

»**'' #** 

**. 



•*• 

ti* 

**« 

#*»i 

104—104 

*■* t*l 



ttt 

ft. 


•*. 


104— 104 

M* *** 

tf* 


... 

... 

ft* 

ft. 



Carried Over 

*** 

- 1,40,965 

20,473 

20,318 

4>532 

6,446 

8 . 55 a 
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40 

'E^imate of fipes required far domestic •water supply disfrtbuhon scheme. 

contd. 


Diameter op pipes. 


Name of pjpe. 

S-inclj. 

4 -inch. 

5-1 nch. 

6-inch. 

7-inch. 

8-inch. 


Brought forwarid 


Feet. 

J»93.<>36 

Feet. 

2-,949 

Feet. 

'20,318 

Feet. 

9>Ui 

JPeet. 

6.446 

Feet 

8,562 

105—106 



.. 

1,716 


••• 

ttt. 

ttt 

ttt. 

84-- 106 


' It* 

• e. 

Mt 

ttt 

tt* 

1,650 

t.i 


107—108 


It* 

... 


•ft 

ttt 

858 

M* 

... 

84— 87 


' It* 


726 

ttt 

»«• 

<>•« 

... 

,t* 

108—109 


... 


858 


ttt 

... 

• tt. 

... 

106—1^5 

... 

«•« 


2»t34 

It* 

*t« 

... 

• tl 

... 

107—113 



If. 

858 

1*1 

•t. 

t.i 

ttt 

«M 

125— 125 

• •t 

*•* 

I*. 

2,355 

tft 

B 

••• 

Mt 

ttttt 

125-153 

»f • 


••* 

1,760 

ttt 


... 

•tt* 

««« 

125-153 

tit 

*•* 

It* 

1,364 

••• 


ttt* 

itti 

•tt 

111—113 

••• 


■ ft 

858 

•tt 

B 

••• , 

ttt 

»•• 

109—110 

• «« 

Mt 

*•• 

• •t 

858 

ttt 

••• 

• M 


110—111 



»•« 


858 

... 

ttt 

tt* 

*«• 

87—113 

••• 

tt* 

• •• 

1,364 

• tt 


•t* 

It. 

• tt 

88—113 

••• 


• It 

2,288 

• tt 

tttt 

Mt 

ttt 

It* 

113—1x3 


• tl 

•** 

4.100 

• tt 

... 

ttt 

•M 

• tt 

113*^153 

• l« 

••1 

' ff* 

1,254 

■ tt 

•tt 

It. 

Mt 

• M 

126—153 

#*• 


il* 

1,320 

• tt 

ft. 

M, 

wi 

••* 

113—154 



•f* 

4,554 

fft 

♦tt 

ttt 

ttt 

ftt 

113— n4 


i 

••* 

••* 

2,464 

• it 1 

t,t 

• ft 

«t« 

Mt 

114—1x4 


■ •t 

««« 

2,300 

•ii 

... 

ttt 

Mt 

♦M 

X 14— 139 



tt* 

3,300 

•t* 

•tt 

• tt 

•tt 

tt* 

114-us 

•«» 


It. 

M 30 

#•* 

ttt 

It* 

Mt 

ttt 

115—130 


••• 

• •* 

1,100 

•tt 

•tt 

Mt 

tit 

Mt 

115—115 


Iff 


934 

•it 

ttt 

ttt 

»•* 

fit 

87- 87 


• If 

•ft 

1,333 

•ttt 

•M 

ttt 

Mt 

»M 

33 — 54 

««« 

t*» 

tti 

2>002 

Mi 

• t. 

«M 

ttl 

tti 

33 — 33 


• If 

••* 

1,650 

••t 

Ml 

• tt 

««« 

ttt 

33-- 33 

• ft 

.*• 

••• 

1^320 

ttt 

t*t 

»«• 

tM 

IM 

34- 34 

• •• 

• M 

••• 

15,254 

»•* 

t*» 

•M 

*#t 


83-105 

• »» 

#»• 

••t 

•*• 


•tt 

3,200 

•tt 

• ttt 

P- 79 

»»♦ 

«•* 

lit 

•tt 

II. 69 S 

Mt 

1 

ttt 

1 ttt 

•M 

P— 6a 


««♦ 

Ml 

• M 

sl,86o 

B 


1 ttt 

Mtt 

34-^ 63 

*«* 

• f» 

•ft 

•■• 

wmm 

H 


B 




Cairied dver 


2,38,321 

30^330 

351,368 

1^841 

Bl 



























Estimate No. IV. — Domestic water supply, 

41 

Estimate of pipes required for domestic water supply distribution scheme— 

concld. 


Diameter op pipes. 


Name of pipet 

3-inch. 

4-inch. 

5-inch. 

6-inch. 

7 -inch. 

8-inch* 


Brought forward 

99* 

Feet. 

2.83,321 


Feet. 

25,268 

Feet 

13.849 

Feet. 

# 6,446 

Feet. 

8,56a 

6a— 6a 

tat 

••• 

999 

i »725 

999 

999 

999 


»*« 

6a— 62 

•M 

• M 

99 t 

1,900 

999 

.99 

*99 

*99 

*99 

6a— 6a 


••9 

• 04 

2,070 

499 

9 «* 

1*. 

.*• 

* 9 « 

79- 79 


e*e 

99 « 

1,900 

999 

999 

• « 


»** 

ea- 79 


••• 

991 

999 

2,090 

999 

999 

•ee 

99 * 

63— 79 

• •• 


• a. 

2,035 

999 

9.9 

*19 

• 99 

*■• 

6a— 63 


tM 

99 . 

1,232 

9 »* 

999 

99 t 


99 * 

46- 63 


• • 

99 . 

999 

1,760 

99 * 

99 . 

999 

*•* 

46— 4^ 

• «« 


9 «« 

I757O 

999 

• 99 

99. 

99 * 

999 

a6— 46 



999 

ii 375 

999 

199 

999 

.*9 

.*• 

13— 26 


Mt 

999 

1,045 

• •• 

• *. 

999 

999 

**■ 

25— 26 


#•» 

999 

1,126 

999 

99 t 

9*9 

c«« 

99 * 

45 — 46 



999 

1430 

999 

999 

9*9 



34— 45 



999 

•99 

999 

1.364 

99 * 

... 

» 9 » 

II— ta 

ait 

•99 

•99 

3.564 

999 

. 9 . 

99 * 

... 

999 

la— as 

••• 


994 

9*9 

#«• 

1,126 

*•• 

9 .* 

99 * 

12— 13 

«•# 

• •• 

99 . 

999 

999 

1430 

.99 

99 . 

99 * 

45 — 62 

M« 

999 

999 

1,430 

999 

999 

999 

... 

999 

95 - 96 

M* 

».• 


999 

880 

9*9 

> 9 *( 

If* 

999 

»S- 45 

M* 

M» 

M» 

1,158 

9»9 

9.9 

• 9 * 

* 9 * 

*•* 

13— as 


999 

99 f 

935 

999 

999 

... 

* 9 * 

*99 





262,816 

34,950 

29,188 

13.849 

6,446 

8,s6a 

1 Allow for bends, etc., 7 per cent. 

18,397 

2.447 

2*043 

969 

451 

599 





281,213 

37.397 

31.23* 

14,818 

6,897 

9.161 

Contingencies, broken 
etc., 10 per cent. 

pipes, 

28,121 

3 J 40 

3, *23 

1,482 

690 

916 



Total feet 

999 

309434 

4 i»i 37 

34«354 

16,300 

7,587 

10,077 


Weight per foot 

e« 

it*33 lbs. 

l7*n lbs. 

22’S5 lbs. 

31*11 lbs. 

59*33 lbs. 

45*89 lbs. 


Total weight in cwts. 

999 

31.3011 

6,2848 

6,9i8-5 

4 , 5 * 7'8 

2 , 664‘5 

4*128 



' Say 

999 

31.300 

6.285 

6,920 

4»530 

2,665 

4,130 


Total weight of pipes 55330 cwts. 
Cost at Rst 8 per cwt. Rs. 4,46,640. 

Sa;Rs«4|^akbs» 
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Thickness of pipes in distribution system. 


Formula for thickness in inches. 

f = '000054 ff d + 
where Id css head in feet. 

d s= diameter in inches. 

The Head is taken as 865 ~ 690 = 175 feet. 
Diameter Thickness. 


3^ -000054 X 17s X 3 + -iSv/ 3 « -0283 + -2598 ea '2881 = Say 

4" -000054 X 175 X 4 + -iSv/ 4 “ *0378 + -300 = *3378 = .14" Say 


5" -000054 X 175 X 5 + •l 5 ^/T= '0473 + *3355 = '3828 = Say r 

&' -000054 X 175 X 6 + -iSv/T^ '0567 + -3675 = -4242 = tV' Say ^ 3 ^* 

f -000054 X 175 X 7 + -15^ y = -0662 + -3969 = -4631 = Say 

8'' -000054 X 155 X 8 + -iSv/T = '0756 + ’4343 = *4999 = i Say 


3' pipe A" 

4' .. ir 
5*' r 
6' » A" 

f .. w 
8 ' >, 1' 


thick = o Cwt 3 quarters i 8 ibs. per 9 leet = i li lbs. per foot. 

„ = 1 Cwt. I quarter 14 Ibs. per 9 feet = 17^ lbs. per foot. 

„ = I Cwt. 3 quarters 7 lbs. per 9 feet = 22f lbs. per foot. 

„ = a Cwts. 2 quarters o lbs. per 9 feet = 31^ Ibs. per foot, 

„ = 3 Cwts, o quarter 18 lbs. per 9 feet s= 39^ lbs. per foot. 

„ = 3 Cwts. 2 quarters 21 lbs. per 9 feet = 45I lbs. per foot. 
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Schedule of rates used in this estimate. 

Rs. A. 


Cast iron pipes laid complete ... ... So 

Cast iron pipes F. O. B. Bombay, etc • •»« 5 o 

Lead and yarn joints, average rate i o 

Landing and port charges, freight, etc, 14 

Unloading at Delhi, carting, excavation, laying 

and jointing, and filling in, etc. o 12 

Engines and pumps including all buildings— 


Unfiltered water-supply 1,200 o 

Filtered water-supply «•« 1,000 o 

Buildings, engine and boiler house, work- 

shop, godown, staff quarters, etc.— 

Unfiltered water-supply ... 300 o 

Filtered water-supply ••t ••• 250 o 

Engines and pumps including all pipes inside 
engine house, boilers, feed water pump, 

economiser, superheater, travelling over- 

head crane, spare parts, etc., etc,— 

Unfiltered water-supply ... .. 900 o 

Filtered water-supply ••• ••• 75^ ^ 

Telephone line (rent capitalised at 4 per cent),.. 606 o 

Telephone instruments (rent capitalised at 4 per 1,35^ o 

cent.) 

Settling tanks, intermittent type ••• to o 

Clear water reservoir ,«• 5^ ^ 

Sand filter beds ... ••• 1 o 


P. 

o per cwt. 
o per cwt. 
o per cwt. of pipes, 
o per cwt. 

o per cwt. 

o per H. P. 
o per H. P. 


o per H. P. 
o per H. P. 


o per H. P. 
o per H. P. 
o per mile, 
o each, 

o per 1,000 gallons, 
o per 1,000 gallons, 
o per square foot. 


Lump sum items. 


River training works 

Intake ... ••• 

Suction well ... ... ••• 

Valves, metres, etc., on unfiltered water-supply— 

At filters, etc. ••• 

On rising main ... ••• 

On distribution ••• 

Sandwasher at filter beds 

Tramway ••• •*. 

Roads at site ... ••• 

Fencing site ... ... ••• ••• 

Preliminary expenses ... 

Water-supply 30 gallons per head per day for europeans. 

1 5 gallons per head per day for Indians. 
250,000 gallons per day for cantonments. 

Rate of filtration 30 gallons per square foot per 24 hours. 
Period of absolute rest in settling tanks 32 hours. 
Duration of pumping 16 hours per day. 

Velocity of water in pipes 3 feet per second. 

Maximum rate of consumptionastwice average rate. 
Proportional cost to— 

New capital ... ... ••• 

Cantonments ««* 

Indian city ... ••• 


Rs. 

1,00,000 

40,000 

8.000 

10.000 

50.000 

15.000 
1 , 00,000 

3i5oo 

10.000 

10.000 
3.500 

12.000 


% 


... h i 1 . 
J; i 
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Estimate V. — ^Roads; 

B&port, dated 21st September 1912, by Captain W. H. Roberts, B.E,, on the cost of 

roads. 


Contents. 

General Eeport. 

Paragraph 1. — Provision in estimate. 

„ 2. — Alternative estimates. 

„ 3. — Specifications. 

„ 4 and 5. — ^Detail of estimates. 

„ 6. — ^Widtli of roads. 

„ 7. — ^Excavation and filling. 

*■ 

„ 8. — Culverts. 

9. — ^Total cost, 

„ 10.— Points upon whicli orders are required. 

„ 11. — Concentration of information. 

Statement A. — ^Estimated cost of Mr. H. V. Lanchester’s type roads per mile, 
exclusive of culverts, bridges, etc. 

Statement B.— rBstimated cost of alternative type road per mile exclusive of 
culverts, bridges, etc. 

Statement C. — Statement of amount of eartb and rock work for Mr. Lan- 
cbester’s widths o£ roads. 

Statement D. — Statement of the amount of eartb and rock work for proposed 
widths of roads. 

Statement E. — Showing lengths of roads and amount of soling and metalling 
required for Mr, Lanchester’s type roads. 

Statement E. — Showing lengths of roads and amount of soling and metalling 
required for alternative type roads . 

Statement G. — ^Showing the acreage of roads for both alternatives. 

Statement H. — Showing number of culverts and sizes. 

Statement J. — Cost of type culverts. 

Statement K. — ^Estimated cost of culverts to suit the widths of roads given by 
Mr. Lanchester. 

Statement L. — Estimated cost of culverts to suit the widths of roads as pro- 
posed. 

Statement M. — ^Abstract estimate of cost of Mr. Lanchester’s proposals. 

Statement N, — Abstract estimate of cost of roads as proposed. 

Plate showing sections of roads and avenues as proposed by Mr. H. V. Lan- 
chester. 

Plate showing alternative sections of roads and avenues as proposed. 

Appeneix a. — S chedule of rates used. 

Appendix B. — Programme of annual expenditure. 

Map of roads 4 inches to 1 mile (Plan No. 11). 

Two sheets longitudinal sections of typical roads (Plans Nos. Ill and IV.} 


The above plans are in a separate cover. 




1 Estimate V. — Eoads. 

Eefort, dated 21st Seftembet 1912, hy Cu'ptain W. E. Roberts, R.E., on the cost of 

roads. 


These estimates provide for the cost of constructing all avenues and roads 

ProTision in estimate. limits of the new capital. They 

mclude the roads from Humayun’s tomb 
to the Flagstaff on the Ejdge, but exclude the roads in the Indian city extension 
and those to the west and south of the road along the top of the ridge, as these 
latter roads should be included in the communications of the new cantonment. 
These estimates are based on the 2nd revised lay-out of Mr. H. V. Lanchester, 
dated the 30th July 1912. 


2. Two estimates have been prepared ; one in accordance with the type sec- 
tions prepared by Mr. H. V. Lanchester, 
Alternative estimatea. Other estimate has been based oh 

type sections designed in this office which vary considerably, as will be explained 
later, from Mr. Lanchester ’s designs, both in detail and in width. 


3. The estimate for Mr. Lanchester ’s designs is based on the specification of 

the committee for the main avenue, where- 
Speoificationp. alternative proposals follow the 

more usual indian specifications of the Public Works Department and the Mili- 
tary Works Services. 

The committee in their specification for the main avenue allow for a soling 
coat of 10 inches, and a metalling coat of 6 inches. The usual indian practice is 
to allow for a soling coat of 6 or 4| inches, with a metalling coat of 6 or 4| inches. 
The alternative estimate is based on a 6-inch soling coat and 4^ inches of metal- 
. ling, except m the case of one class where 6 inches of metalling has been allowed 
for. 


4. Each estipnate consists of three parts — 

(^) ^^aJ.lpd ST^fpej.fidm^ ty^cks, grass, trees, foot-paths, etc. 

(h) Earth and rock cut|iipg and filling. 

(c) Culverts. 

-Detgjffs of .(o) ’ for mile lengths of the vapious roads and avepups ^re given, 
ip statements A and B for Mr- Lanchester ’s roads and those proposed, respec- 
ti\ ely. It should be noted that these estimates include in every case 2| feet of 
earth cutting, and filling, and that estimate (6) ppntainpd in staterpents ,C anji D 
contain earth and rock work belQjy 2} feet. Estimate (p) for oulvgrts is pqptaih- 
ed in statements K and L. The culverts for the widths of roads as given by 
Mr..H. V. Lanchester will cost Es. 6,90,3^8, and those for the widths proposed 
Es. 5,22,917. ' ‘ . 


6. Ifhe lollqwin^ remarks are added in apiplification of the attached tallies 
sqme of the cluef point's tWt req[uire attention. 


. 240 feet rmin avenyes.-Mx. Lanchester proposes qne rpaflw|y t|ie p^tre, 
§4 feet wide ?jdth 35,.feet of inetallmg, on both pldps are riding ,.gf^|s'p|g|3 

j,nd"fQot-paths. 

This type altogethra suitable as the , actual metallpd roadway 

is very small ih'coniparisqn to the wi^th, fhe wide un-metaDed berms are a^o 
Ijable to make the avenue ' somewhat dusty. The alternative pfbpo^l is to 
reduce the tqtal width to 2,00 feet and to provide three metalled roadways jjithqut 
any tut-mqtafled berms, the Wo outer roads for slow traffic h ieing 20 feet wide 
e^hh, and the centre roadway 30' feet wide for fast trafi&c. Biding tracks, grass 
plots ain^ fqqj-paths are also provided for. A road of this wqnffi |De 

fible to tahe 8}hph larger amqunt of traffic th^n that proposed by M?" jjanche§tpr> 
and would have the’ advantage of having no un-metalled bpmis. 


mfea-mide L|pgheqtet>,1^e dmm is q^mh the, same 


^ja,|hs,ri4ing tr^W gfig TOm W- W 


stly tnQ same, but tliQ 
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class appears somewhat great. It is, therefore, proposed to replace this type 
by one with a width of 80 feet. 

120 feet loide avenues . — ^No section has been prepared for this width of road, 
but it is proposed to reduce the width to 80 feet. 

80 feet wide avenues. — Mx. Laachester proposes a roadway of 32 feet with 20 
feet of metal with riding tracks, paths, grass, etc. The amount of metalled road- 
way appears to be insufficient, the road would also be somewhat dusty with its 
un-metalled berms. It is, therefore, proposed to substitute for the 160 feet, 120 
feet and 80 feet avenues of Mr. I.anchester a new design for a width of 80 feet. 
The main feature of this design is that it will consist of a broad metalled surface 
of 32 feet divided in the centre by a line of lamp posts or other suitable devise. 
This proposed road would be able to take a larger amount of traffic than the roads 
designed by Mr. Lanchester, and would not be so dusty as they avoid unmetalled 
berms. 

60 fed. wide avenues. — Mr. Lanchester proposes a width of 60 feet for the more 
unimportant roads. The width of the actual roadway is 32 feet with 20 feet of 
metalling. The total mileage of these roads is about 57 miles, audit would appear 
hardly necessary to make the width of the roads for this number of miles as great 
as 60 feet, as many of the roads will be laid where there is very little wheeled traffic. 
It is, therefore, suggested that the width of some of the roads be reduced to 50 feet 
and 40 feet. Type designs for these widths haAm been shown in the alternative 
estimate. 


Service roads , — These roads are chiefly required for conservancy purposes, 
and will be situated at the back of the various blocks of building.-?. The suggested 
width is 12 feet from outside to outside of side drain. 9 inches of metalling 
is proposed. 


6, The widths of the avenues and roads is an important point both as re- 

widthfi of roads cconomy in construction, mainte- 

widths Of roads. a,mount of land taken up. 

Statement G attached shows that the roads as suggested by Mr. Lanche.ster will 
occupy 1,115 acres, while the alternative proposals would occupy a space of 896 
acres, thus showing a saving of 219 acres. 

7. Statements C and D show the total amount of earth and rock work in excess 


Dxo£i.yatiQii and fiUingf 


of 21 feet which is included in the estimate 
per mile length of road. The former 


statement shows that the amount of rock cutting is about 11,550,000 cubic feet. 


Statements E and E show that the amount of stone work required for the roads 
will be about 17,350,000, and 13,003,444 cubic feet according .as to wliich esti- 
mate is being considered. These figures, therefore, show that all the rock excavat- 
ed can be used for metalling, provided that it is of good enough quality. The 
statements further show that the construction of a road through the Rai Sina 
Hill will present no difficulties. The amount of rock cutting for a 210 feet wide 
avenue is about 5,000,000 cubic feet. The whole of this rook would be used for 


metalling stone. The estimate for excavation, therefore, makes no provision for 
rock as the quarrying of it is included in the rate for soling and metalling. An 
all-round rate of Rs. 6 per 1,000 cubic feet has been taken for excavation, filling 
and a lead of up to 300 feet. The total anmunt of earthwork is estimated at 
Rs. 3,44,403 for the widths of ro.ads as given by Mr. Lanchester, with the re- 
duced widths the cost would be Rs. 2,27,007 (statement D). 


8. Statement H shows the number and sizes of culverts that will be 


OolTOrta. required to bridge the nullahs and storm- 

water channels. The lay-out is in several 
places not altogether suitable as regards economy in the disposal of 
storm-water. For instance a large nullah outs right through the junction of 
several roads at point H- Unless the plan was modified this would 
necessitate a sewer or conduit for a length of 1,500 feet and with a 
section of 240 sq. feet. Such an uniergrouni conduit would cost about Rs. 
1,25,000. The road G to C for 1,500 feet runs along the bottom of a nullah, which 
is an important drainage channel, and unless the position of this road can be alters 
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a conduit of a section of 225 sq. feet will be necessary, costing also about Rs. 
1,25,000. The road Gr to U for a length of 6,000 feet also runs in a nullah bed; 
in this case the nullah could be re-ahgned at a cost of about Rs. 10,000. Thefee 
amo’mts are not, however, included ia the estimate. Between Baburpux Village, 
whif h is at the head of the maia drain, and the river, there will be at least three 
100 f et culverts. The roads cross this drain in ail five times, but by slight altera- 
tions cne number of culverts would be reduced to three. 

Statement J shows clearly the cost of each class of culvert proposed for both 
of the alternative estimates. 

9. The total cost of the roads, according to the designs by Mr. H. V. Lanches- 
Totai cost. ^1»86,380 {vile statement 

M), and for the reduced and alternative 
proposals the total cost will be Rs. 24,38,105 {vide statement N). 

n - i !,•»«, 1^* The following points need considera- 

Pomts upon which orders are required. i 

tion before a detailed project can be pre- 
pared. 

(а) To what extent the ridges should be adhered to to secure convenient 

and economic drainage and irrigation arrangements at perhaps the 
expense of the aesthetics obtained from a geometrical lay-out. If 
the roads be aligned more or less along the ridges, the bridging and 
drainage will be considerably cheapened. 

(б) To what extent roads and avenues should be constructed at once, or be 

deferred to the future. For example, it may not be considered 
necessary to construct at once the road from Humayun’s tomb to the 
Flagstafi which passes through the Bela, and would probably re- 
quire expensive works to prevent the encroachment of the river. 
Also it may not be considered necessary to construct for the present 
metalled roads through the park land, and to certain buildicg plots 
reserved for future expansion. It is understood that arrangements 
will be made for the afforestation of the ridge,* this being so, it may 
be comidered desirable to postpone the construction of roads upon 
the ridge and to exclude the pubbc until the trees are well estab- 
lished. 

(c) The extent of roads that should be included in the detailed project. 

This estimate excludes all new roads within the present city and 
those of the Indian city extension, as it is probable that the con- 
struction of these roads will be included in a separate estimate 
for city developments. The roads to the west of the main ridge 
road are also excluded as they also form part of the estimate for 
the cantonment. 

(d) The alignment of the roads, and the maximum permissible gradients 

for each class of road. 

(e) Cross section of each type of road, «.e., width, arrangements of paths, 

avenues, grass, etc. i 

(/) Sfecifications , — ^Under this heading information will be required as 
to the use to be made of stone aiid kankar, tar, oil and other ma- 
terials that are used in road coilstruction. 


10. In this report, and in the plans and estimate, an endeavour has been made 
of fnfo,o»aon. ^ KfiodncB Wily «ie absoluWy jaecea- 

: ■ sary mformation. Should any department 

of the Government of India require any further elucidation on any point, a 
reference can be made to the officer dealing with the subject, who can also attend 
and give any necessary explanations.’ 


Appendix A is a schedule of rates that have been used in this estimate, and 
■ * .j- .... 4 .1 Appendix B is a forecast of the annual 

waiPP611Ul06S jSl. AIlCL x l , ^ 

expenditure that will be incurred on uie 
road during the time of construction of the new capital. 



STATEaiENT A. 

Estimated cost of Mr. H. V. Lanchester’s type roads per mile, exclusive 6f culverts. Irises, etc. 



♦Dimensions taken from Committee’s cross section of 


STATEMENT B. 


Estimate V. — ^Roads, 




STATEMENT C, 


Eoads and avenues as dimensioned by Mr IT V Lancbcstc 
Statement shomTig the anwunt of earth and ^ ocl iwi h 


2nd lift Sidhft IsLlifL 2udlift, .lid lift 


0—6 feet 6 — 10 feet 10 — 15 foot 0—5 foot 5 — 10 foci 10 — 1 j fctl 



. 


1,8 {!),').'><) 

urMwoi 

10,704,091 











STATEMENT C-cortid. 


Jtioads and avenues as dimensioned by Mr. H V. Lanchester 
Statement showing the amount of esarth and rock uoik. 




Eisth 

Rock 


Class of Eoad 

Kame of Road, 

1st lift 

2nd lift 

3rd lift 

1st lift 

2nd lift 

3rdhft 

Total, 



0 — 5 feet 

5 — 10 feet 

10—15 feet 

0—6 feet 

5 — 10 feet 

10-15 feet 

Cubic feet. 



900 




Brou-h foi A 

i-a d 

28,194,0:0 

CO feet avenues 

G to Arakpur 

G to Blieiou ha Mandcr 

300 


600 

600 

600 - 

500 



ft 



G to E , » 

1,200 


• 

GOO 

600 

300 



GtoD 

50 



250 

250 

250 


- 

6 to 17 .. 

250 


• 






74 to 32 

500 


• 



ft 



GtoU 

1,800 

V * 







D to edge of map via W 

4 900 

200 

200 

600 

200 

200 



2nd ciroulanoad around 

3,000 








Government I-'ouse 
3rd circulai road around 

2,400 

• 



• 




Government J ouse 
4th circular road aiound 

6,100 

• * 



* • 




Government Hous > 
y to edge of map (N W) 

2,200 



2,200 

300 

* « 



From Isfc circular road 

3,500 



1,000 

i 

* • 

1 


toW 

Ist circular road 

4,000 

300 


600 


.. 



From circular avenue 

400 

' 




• 



to D E and edge of 
map 


300 

300 






27/28 to junction uitli 

1,100 



« 



B 0 

V to Flagstaff 

1,700 

200 

• • 


9 




Boring No 2toPahar- 

600 





• 



gan] 

6tli circular road Raja 

1,400 





« 



ka Bavar to second 
circle lound Safdar 
Jang 









Y to R 

400 



4 






57,700X5X03^ 

1,800x5x06; 

500x5x70 

8,4o0x oX 63^ 

1,950 X5x 6C| 

1.250x5x70 


1 


1 11,938,333 

1 600,000 

175,000 

2,675,833 

650,000 

437,500 

16,476.666 

60 feet avenues 

These roads wall bisect many of the larger plots, and are not shown on the map. The total length 

IS estimated 



at 6 miles 









-t 666 

The average amount of earthwork may be taken ar — — o ft per mile = 816,129 o ft 

For SIX miles 

1,890,774 
cable feet. 

12 feet service 

!rhese service roads are not shown on the map, the total length is estimated at 30 miles The amount of 

! - 

roads. 

ea rthwork per mile will be l»5th of that for a 60 foot road or c ft For 30 mi’es 

6 

« « « 

1,898,774 „ 





1 

Grand total c ft, 

• * • 

48,464,234 „ 


• • 
* • 


Eartlworkc ft. 

Estimate. 

After lock cutting bas been used for metalling, it will not cost more than 
Ks 6 per 100 c. ft. To cover small irregularities of the ground add 16 per cent 
to the total of 48,464,234 c ft 


36,914,363 „ 


Quantity o ft . 

Bate 

Per 

Cost. 


£s 


Rs. 

69,733,869 

6 

0/00 0 ft. 

3,44,403 



STATEMENT D. 

Statement shomng the amount of earth and roch worh for profosed width of roads. 

This statement is based on figures in Statement C.) 


Class of road. 

Earth. 

Rock. 

lotil, ; 

cubic (bhI 

1st lift, 

0—5 feet. 

find lift. 
5-10 feet. 

3rd lift. 
10-15 feet. 

1st lift. 
0—5 feet 

find lift. 
5-10 feet. 

3rd 1 ft. 
10—15 feet. 

200 feet 

Total 

80 feet 

f Total 

4,630 X 5 X 203^ 

1 

200 X 5 X 206t 

*• 

15,000 X 5 X 203i 

1.500 X 5 X 206} 

000 X 5 X 210 

( 

! 

i 

4,727,500 

206,666 

. . 

1,525,000 

1,550,000 

945,000 

i 

8,934,166! 

7,550 X 5x 83i 

100 X 5 X86} ] 

•• 

;i,Of)Ox5x83J 

600 X 5 X 86} 

*• 

— --t 

I 

1 3,U5,800 

43,333 


433,333 

260,000 



60 feet . . All the 80 feet roads of Mr. Lanchester’s proposals will bo reduced to 60 feet, thus saving i of 10,386,6*6 

1 c. jU or 2,596,639 c.ft, tiiorefore quantity of earth and rock=: . . 

50 and 40 feot [ Some of the 00 feet roads of Mr. Lanchostcr will remain 60 feet wide, and other will be reduced 
r to 50 and 40 feet. The total saving may bo taken as being Jth of 18,373,440 c.jl. or 3,062,240 

1 thcrofo'c quantity of earth and rock = 

12 feet • . J . . As in detailed statement C. foi 12 feot roadi . . 

Total .. 

7,788,91]; 

r 

I 

16,3I1,2M 

1,896,714 

' 

37,834,583* 


* 37,834,183 c.ft. @ Rs, C per 1,000 cubic feel coats Rj. 2,027,007* 
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STATEMENT -E. 

.Statement showing the lengths of roads in Mr. H. V. Lanchester’s 2nd revised lay-out, 
and amount of soling and metalling required. 




Length. 

j Amount of soling and 

METALLING. 


Width of avenue or road. 

In feet. 

In miles. 

Per mile 
in 

c. fU 

Total, 
c. ft. 

Remarks. 

240 feet 


43,200 

8-18 

246,400 

2,015,532 


160 feet 


40,200 

7-61 

246,400 

1,895,104 


120 feet 


7,600. 

1*44 

246,400 

354,816 


80 feet 


136,963. 

25-94 

140,800 

3,652,352 


60 feet 


306,874 

68-12 

140,800 

8,183,296 

Includes 6 miles not 
shown on plan. 

12 feet 


168,400 

30-00 

41,680 

1,247,400 

Not shown on plan. 

Total 

•• 

•• 

131-29 

•• 

17,348,520 



The figure 17,348,530 c.ft, assumes that the soling coat for all roads will be 10 inches, and the metalling 
6 inches as in the specification of the Committee for the main avenue. 

If the soling be 6" thick, and the average thickness of the metalling 4^^^, the amount of soling and metal- 
ling will be reduced to 11,384,966 cubic feet, 

STATEMENT F, 


StatemeM showing the lengths of the alternative type roads proposed and the amount 

of soling and metalling required. 


— “ 

Length, 

Quantity of sqling 

AND 

metalling, 

i 

Remarks, 

In feet. 

In miles. 

Per mile = 
c. fU 

.Total 
c, ft. 

200 feet avenue 


43^00 

8-18 

323,400 

2,645,412 

Substituted for 240' 








avenue. 

80 feet avenue 


47,800 

9-06 

168,960 

1,529,088 

Substituted for 150 








and 120' avenue. 

60 feet road 


T, 79,837 

34-06 

92,400 

3,147,144 










Substituted for 80 

60 feet road 

.. 

168,400 

30-00 

92,400 

2,772,000 


feet and 60 feet 

40 feet road 

.. 

106,600 

20-00 

83,120 

1,662,400 


avenues. 

12 feet road 

•• 

168,400 

30-00 

41,680 

1,247,400 



Total 

•• 

* 

131-29 

• ■ 

13,003,444 




The soliag coat for all these roads is taken as 6 indies and the metalling 4J inches 6 inches at owitro 
and 3 inches at edges) except in the case of the 80 feet roads when the metalling is taken as 6- inches. 
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STATEMENT G, 


(a) Statement showing total ac/reage of roads according to Mr. H. V. Lanchester’s 2nd 

revised lay-out. 


Width of avenue, 

Length 

in 

miles. 

Acres per 
mile 
length. 

Total 

acreage. 

Eemaees. 

240 feet 


• * 

# • 

8-18 

29-10 

238-11 


150 feet 

• • « 4 

* • 

4 * 

7-61 

18-18 

138-34 


120 feet 


• • 

# • 

1-64 

14-44 

20-93 


80 feet 

• ■ <4 4 

• » 

# • 

25*94 

9-70 

251-61 


60 feet 


• • 

• • 

68*12 

7-27 

422-63 


12 feet 

« • • • 

, * 

# • 

30-00 

1-46 

43-80 




Total 

« 4 

• # 

« 4 

1,115-32 


(b) Statement showing total acreage of roads according to Mr. 11. V. Lanchester’ s 2nd 
revised lay-out, hut with widths of roads and avenues reduced. 

Width of avenue. 

Length 

in 

miles. 

Acres per 
mile 
length. 

Total 

acreage. 

Bemaees, 

200 feet 

• • « • 

# m 

# • 

8* 18 

29- 10 

238*11 


80 feet 

• • 1 1 

» • 

• • 

9*06 

9-70 

87-78 


60 feet 

« * • , 


* « 

34-06 

. 7-27 

247-61 


60 feet 

• • « • 

# 4 

# • 

30-00 

6-06 

181-80 


40 feet 

• * #11 

# # 


20-00 

4-85 

97-00 


12 feet 

« • • , 

• • 

# m 

30*00 

1-46 

43-80 


* 


Total 

• • 

• • 

- 

896- 10 



Note , — ^The total saving in land obtained by adopting the reduced widths in (6) will be 219 acres. 
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, STATEMENT H. 

Statement showing the number and sizes of culverts required far roads according to Mr. 
H. V. Lanchester’s 2nd revised lay-out. 


NUMBER OP CULVERTS. 


Widths of 
roads 
in feet. 


Name of road. 


5' 8' 10' 12' 20' 30' 40' 100^ 



80 feet . 


HtoO 

H to Muttra Road (3 roads) 

BtoO 

HtoO 

NtoB 


CtoG 
0 to Idgah 
14 to 121 
OtoK 
CtoF 
Oto 113 
Cto 129-154 
G to N vid M 


2nd oiroular road Safdar 
Jang. 


3rd ditto 

105toV 

HtoV 

Circle at Zabta Ganj 
Circle at O 
FtoA 


37 12 
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STATEMENT E-contd. 


Statement showing the number and sizes of culverts required for roads according to Mr. 
H. Y. Lancliester’ s 2nd revised lay-out — contd. 




NUMBEE OF CULVERTS. 

Widths of 
roads 

Name of road. 

Spans. 

in feet. 


6' 

8' 

10' 

12' 

20' 

30' 

40' 

100* 

30 feet «* •« 

G to Arakpur . . 

6 

• • 

. • 

, , 

, * 

, , 


ft 4 


G to Bheron ka mandar , . 

5 

•• 

•• 

• • 

4 4 

•• 

ft * 

• •. 


G to E f • « • 

6 

•• 

•• 

• « 


•• 

• . 

ft 4 


G to D • « • • 

3 

2 

.. 

* • 

» • 

•• 

• * 

• • 


GtGl7 

a 

2 


• » 

4 » 

1 

ft ft 

ft * 


74to32 

« « 

1 

*• 

• • 

« 4 

1 

ift f 

* A 


GtoV 

2 

•• 

- 



. « 

ft ft 

• « 


DtoW 

a 

I 


• • 

• 11 

• • 


« « 


2nd circular road around 
Government House. 

& 

e 

1 


* m 

1 

ft ft 

• * 


3rd ditto 

4 

1 

2 


4 • 

1 


* m 


4th ditto 

1 

3 

3 


• 4 

1 

* # 

« • 


E to edge of map (N, W.) 

8 

•• 

•* 

* » 

4 4 

- 

ft ft 

. * 


1st circular road around 
Goverament House. 

7 

2 

•• 

• 4 

4 4 

t 4 

ft ft 

ft 4 


From 1st circle to DE 

5 

1 

1 

# • 


4 4 

ft m 

ft m 


27-28 to junction with BO 

2 

1 

3 

» # 


• • 

ft ft 

ft # 


V to Flagstaff .. 

5 

• * 

• • 


1 

2 1 

•• 

ft ft 

ft ft. 


Boring No. 2 to Paharganj 

4 

2 

.. 

» » 1 


.. 

1 

ft ft 

ft * 


Raja ka bazar to 2nd circle 
Safdar Jang. 

1 

3 

3 

f • 


1 

ft ft 

ft ft 


G to 9 , , , , 

2 

1 

1 

« » 


ft * 

# # 

ft ft 


B to Kadam Sharif 

3 

- 

•• 

4 * 

- 

ft ft 


•• 


Total . . 

74 

26 

14 

- 

2 

6 

.. 


Additional 60 feet 

6 miles not shown on map 

■ 

■ 


■ 

■ 

- 

•• 

ft f 

12 i’eot service roads 

, 30 miles not shown on map 

45 

16 


1 

6 

- 

*• 

ft ft 
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STATEMENT J. 

A. 

Cost of type culverts to suit the widths of road in Mr. H. 7. Lanehester's 2nd r&oised 

lay-out. 

SPANS. 


Widths of Roads, 


240 feet 
160J .. 

80 M • • 

60' f, • • 


Cost of each culvbet. 


6' 

8' 

10' 

12' 

20' 

30' 

40' 

loov 

Rs. 

Bs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs, 

3,645 

.. 

4,941 

6,278 

• • 

18,000 

• • 

• • 

2,187 

2,430 

• • 

3.750 

• • 

•• 

• • 

64,800 

1,279 

1,442 

1,790 

• • 

• • 

8,932 

10,800 

45,360 

1,013 

1,142 

1,425 

• « 

. 3,872 

7,290 

• • 


324 

405 

486 

•• 

1,620 

• » 

•• 

• # 


B. 


Cost Of type culverts to suit the reduced widths of roads. 


SPANS. 


Cost of bach culvert. 


VVXUbUis Jtvuoiuiaa 

6' 

8' 

10' 

12' 

20' 

30' 

40' 

100' 

L 

Rs. 

Bs. 

Rs. 

Rs. 

Rs. 

Bs. 

Rs. 

Rs. 

200 feet .. •• 

2,875 


3,985 

5,281 


16,500 

-• 

- 

80 f 1 . • • ♦ • • 

1,279 

1,442 

• • 

2,438 

• # 

* • 

- 

45,360 

60 n«* •* •• 

1,013 

1,142 

1,425 

• . 

3*872 

7,290 

12,150 

19,424 

50 11 - «* •• •• 

883 

992 

1,243 

• • 

3,438 

6*885 

« # 

« « 

40 u •• ' 

753 

842 

1,061 

* • 

3,005 

6,480 

• # 

. . 

12 If * * • • • • 

324 

405 

486 

• • 

1,620 

i 

•• 

•• 
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STATEMT K. 

Statement sliovnng cost of culveits suitaile for the wads of Mr, H. 7, Lanchester's 2nd revised lay-out 


BliJE^FSlOlfS OF CUL- 
VEST. 

240 FEET EOADS 

J50 PEET BOADS 

SO PFET HOADS 

60 FEET EOADS 

12 FEET EOADS 

Span. 

Height 
from top 
of key 
stoseto 
bottom of 
founda- 
tjou. 

Ifo. of 
culvert. 

Masouiy. 

Total cost 
atHs 30 
per % c 
feet, 

Bo of 
culvert. 

hlasonry 

Total cost 
@ Es. 30 
per % e 
ft 

Bo of 
cttherfc 

1 

Masonry. ^ 

Total cost 
@ Rs 30 
FI % c 
ft 

No of 

oolTort. 

Masonry 

Total cost 
@R3 30 
per % 0 
ft 

Bo of 
culvert 

1 

1 

1 

Masonry 

i 

Total cost 
@ Rs 30 
per %c. 
ft. 

Feet 

Feefer 


0 ft. 

Bs 


C ft. 

Es 


c a 

Rs. 


C ft 

Rs 


C ft 

Rs 

5 

7 

4 

12,150 

14,580 

21 

7,290 

45,927 

37 ; 

4,266 

47,353 

82 

3,375 

83,025 

45 

1,080 ; 

14,580 

8 

7 

• • 



1 

8.100 

2,430 

12 

4,806 

17,302 

29 

3,807 

33,121 

15 

1,350 

6,075 

10 

8 

6 

10,470 

29,646 

- 

j 


20 

5,967 

35,802 

16 

4,752 

22,810 

8 

1,620 

3,888, 

12 

10 

e 

2(^25 

37,665 

t 

1 1 

12,500 

3,750 

. 

. 

.. 

.. 

.. 

. 


.. 

.* 

20 : 

j 

14 


- 


• 

i 

• 

• 

.. 

.. 

3 

12,906 , 

11,615 

5 

5,400 

8,100 

30 

20 

1 

60,000 

18,006 

•• 

1 

i ^ j 

1 

5 

29,766 

44,659 

6 

24,300 

43,740 


• • 

» J 

40 

2o 

• » 

V 



*• 


1 

36,000 

10,800 

•• 1 


.. 

• t 

.. 

• « 

100 

30 


k 


1 ^ 

216,000 

64,800 

2 

1,51,200 

90,720 

1 

1 

•• 1 




• • 



; 

i 

Tota! 

i 

t 

« » 

j 

Rs, 99,891 ■ 

\ 

* 

Es 1,16,907 

i 

E=. 2,46,636 1 

1 

1 

. t j » . 

( 

1 

Es 1,94,311 

# • 

! 

Rs. 32,643 



f 






Grand total .. 

Es. 6,90,388 
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STATEMENT M. 


Abstract of the cost of avemes an A roads as designed hj Mr, 11, V, Lanchester, 


Width of road or 
avenoet 

Length in miles. 

Cost per mile. 

1 

Total. 

1 

EJiiMAUKS. 

Feet. 


Es. 

Es 


240 

1 

8*18 

62,436 

4,28,026 



160 

7 61 

30,002 

2,26,315 



120 

1 44 

27,500 

30,080 


Cost per milo taken from State* 



1 

1 



mont A. 

80 

26 94 

18,245 

4,73,276 



60 

68 12 

16,209 

8,83,947 

1 

1 


12 

30 00 

3,248 

97,440 

j 



Total 

n_i ^ 11.. .^ 

21,51,689 


Cost of excavation in earth and rook 

3,44,403 

vSoo Statornent C. 

Cost of culverts 

< f 

to • * 

6,90,388 , 

Seo Statomont K. 



Grand total Es. 

31,86,380 



STATEMENT N. 


Abstract of the cost of avenues and roads as proposed. 


Width of road or 
avenue. 

Length in miles. 

Coat per mile. 

Total. 

Ekmarks 

Feet, 


Es. 

Es. 


200 

8‘18 

63,076 

4,34,163 


80 

9*06 

23,331 

2,11,146 


60 

:4-oe 

11,934 

4,06,472 

Cost per mile taken from State* 
• mont B. 

60 

30 00 

11,329 

3,39,870 


40 

20 00 

9,955 

1,99,100 


12 

30-00 

3,248 

97,440 



Total 

16,88,181 


Coat of excavation in earth and rook @ Es. 6 %o 

2,27,007 

See Statement D. 

37,834,683 o, ft. 



f 

Culverts *• 

« ^ « • 


6,22,917 

See Statement L* 

Grand total . . 

24,38,106 

L 
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EsnMiTE V.— Koads. 


ATPENDIX A. 

Schedules of rates used m the estimate. 


Itemi 

Bate. 

EarSiworh 

Bs, A. F. 

Per, 

1, Earth excavation and filling in 
easy soil, not exceeding 2^ feet of 
cutting * . • • • • 

3 8 0 

1,000 c. feet 

2t Earth excavation and filhng with 
excavation exceeding 2^ feet . 

6 0 0 

Ditto. 

Eoad work, 

3. Laymg and oonsohdatmg sohng 
coat complete . . . . 

5 8 0 

100 0 , feet 

4. Laying and^consohdatmg 2| inches 
metal complete . . . . 

7 10 0 

Ditto 

5. Dressmg earth berms , • 

1 40 

Ditto 

1 

6. Collectmg and spreading local 
bu]n . . • . . * 

15 0 0 

, 

100 0 , feet. 

7i fitone curb to footpaths . . 

2,310 0 0 

mile 

Masonry, 

8. As for culverts of bnck or coursed 
rubble m lime mortar 

30 0 0 

100 0 . feet « . 

MtsceRamom 

9. Planting grass plots . . • . 

10 0 

r 

100 s, feet • . 

lOt Planting trees «• •. 

3 0 0 

each .. 

11. Bidmg paths •• •• 

0 8 0 

100 8, feet . . 


Bemabes, 


Includes oomage for I| miles. 


Ditto* 


Each berm not exceeding 12 feet 
m mdth. 


12 inches broad, 6 inches high 
with a concrete foundation. 


An all round rate which includes 
earth work, foundations, piers, 
arches, etc. 


Includes cost of grass and level- 
ling. 


Include O’S-O for each tree and 
Bs. 2-8*0 for protection. 


Includes levelhng and preparalion 
of surface. 


Estimate V.— Hoads/ 


18 


APPENDIX B. 

'Programme of annual ex'penditure. 

To facilitate the progress of works and with the object of constructing the roads m the most 
economical manner a defimte policy^of road construction should be prepared. In the first m- 
stance it wiU be only necessary to lay the soling coat and a thin layer of rnetallmg, unless it 
is contemplated to use any particular road for heavy traffic, in which case it would be 
necessary to lay the full coat of metal. 

But by an extensive use of tram hues the traffic on the roads would not be heavy. There- 
fore the first item of road construction should be to complete all the earth and rock wor£ 
and to construct the necessary culverts. Then the soling coats and a layer of metal can be laid 
when required and as soon as the building work on any avenue or road is completed, the road 
work also can be finished ofF. The plantmg of trees should, however, be undertaken at as an 
early a date as possible. 

2, The attached schedule is based on a total expenditure of Rs. 24,30,000 which is the 
amount of the smaller of the two alternative estimates, as this estimate is considered to be 
a nearer approximation to the final estimate than the one for Rs. 31,86,000. 


Programme of annual exfenditure on roads and lymlding. 





ExrnNDiruitB m bace ybxr. 

4 

Nature of work, 

Approximate 

cost. 

1912 - 13 . 

1913 - 14 . 

•1 

1914 - 15 , 

1910 - 10 . 

1916 - 17 . 

1917 - ia . 


Bs. 

Bs. 

Bs, 

Bs. 

Bs. 

Bs. 

Bs, 

Darth and rock work 

2 , 27,000 

• * 

^ 2 | 27^000 


* ■ 

« • 

* • 

Culverts 

0 , 23,000 

• « 

2 , 00,000 

3 , 23,000 

* * 

• a 

4 « 

iBohng, part motalUng 
and planting trees 

1 

8 , 80,000 

• • 

2 , 00,000 

3 , 00,000 

3 , 80,000 


• 

1 

iFinai coat of metal 
and compk^ting 

roads and avenues 

8 , 00,000 

a * 

* « 

1 

1 

1 

1 , 00,000 

3 , 00,000 

j 

3 , 00,000 

1 , 00,000 

1 

Total E'5. 

24 , 30,000 

* • 

6 ,^ 7,000 

7 , 23,000 

0 , 80,000 

3 , 00,000 

^ 1 , 00,000 


G, M, Projs, Simla,— No. 200 H. D.— 23-10-12,— 50.— M.D, 
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Report dated 20th September 19/2, by Mr, G. F. de Montmorency^ I.C.S.^ on the 

cost of parks. 


I. Rates given by Mr. Griessen. — Mr. Griessen sent through the Govern- 
ment of the United Provinces an estimate of what the Agra Park had cost to 
establish. Several points in the estimate were exceedingly difficult to under- 
stand and Mr. Griessen was asked to explain them. He has not yet replied, and 
he says he is unable at present to come to Delhi and go through them verbally. 
In default of getting any further explanation from him in the near future, we 
must average out his initial expenditure per acre as best we can. His init al 
expenditure per acre averages out as follows ; — 


1. Irrigation ... 

2. Preparing the ground, planting and fencing 

2. I^oads ,ft ... ... 

4. Cost of land 


Rs. 

... 388 per acre. 

... 1,028 ji „ 

... 173 » »> 

not relevant for 
Delhi purposes. 


The irrigation figure includes the construction of a minor distributary, and 
the establishment of dams at various points for lifting water on to high grounds. 
The roads include several main roads through the Agra Park in addition to 
paths and minor roads, 

2. Park areas . — The park areas in the new imperial city will probably be 
extremely wide. In the present tentative lay out the following parks are provided 
for— 


The Secretariat Block Parks 

The Secretariat Extension Parks 

The Government House Plaza 

Safdar Jang Park 

Lodi Tonob Park „. 

Jantar Mantar Park 

Delhi City Park ... 


Acres 

... ... 129 

... ... i6g 

... ... to8 

... ... U5 

... ... 144 

... ... 21 

407 

Grant total ... 1,093 


_ 3, Cost of parks usin^ Mr.Griessen*s According to Mr. Griessen’s 

estimates the cost of parking this area would be as follows 


Irrigation 

• • • 

Rs. 

... 4)^4)e84 

Preparing ground, planting and fencing 


... 1 1,23,604 

Roads ... ,,, ,,, 

e«« 

... 1,89,089 

U®nd 


... ii33,509 

Grand total 

Rs. 18,60,286 
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4. Chief items in a park estimate. — In any park the chief items must be— ~ 

1. Fencing ; 

2. Roads and paths ; 

3. Irrigation arrangements ; 

4. Housing of establishment and cattle ; 

5. Levelling ground, drainage, putting down grass, trees, shrubs 

and occasionally gardens. 

6. Establishment during construction. 

These items may be discussed separately. 

5. Fencing . — It is a question whether fencing need be provided at all. 
Diversion roads round the site will lead off all animals and traffic from the country 
and Delhi and there will be no camels, goats or herds of cattle belonging to any one 
in the new city. A strong cantonment law will deal w'ith any one who allows any 
animal to stray in these parks. The imperial city will consist chiefly of enclosed 
compounds and these open park spaces will form the variation to streets of 
enclosed compounds, bazars or offices. I therefore think there will be no need 
to fence them and that it would be preferable not to do so. I would make no 
estimate accordingly for the cost of fencing. 

6. Ro 7 ds . — In the present lay out all these parks are amply served and 
traversed b^. thorough fare roads. These thorough fare roads are part of the lay 
out of the new city, and form the communicating link between different parts of 
the city, They are not chargeable to the park estimate. It will be sufficient to 
allow Rs. 4,000 for minor paths only. 

7. Irrigation arrangements. — General arrangements for irrigation for the 
whole of the new city area will be made and a share of the initial cost will be 
charged off towards parks according to the area occupied relatively. This forms 
a detail of the general irrigation estimate. The portion to be directly charged 
to parks, relates to tne smjJler distribution channels within the parks themselves. 
Mr. Griessen's figure is too higli for a general average for this charge. In the 
Durbar area, on 265 acres of camp area actually irrigated, the cost of watercourse 
construction and maintenance worked out to Rs. 120 per acre irrigated, and on the 
whole area Rs. 35 only 

Rs. i20 would be a fairly safe figure to adopt, as these park areas will lend 
themselves to more flexible treatment with each block being in the same hands 
for management and water distribution. The actual channels will be more 
elaborate and there may be more piping ; but the total cost should be very much 
the same. We may therefore take 1,100 acres at Rs. 120 = Rs. 1,32,000. 

8. Housing of establishment and cattle. — The housing of the european 
gardeners has been provided for separately in the buildings’ estimate. The 
housing of the Indian gardeners and a few cattle has to be allowed for also a few 
tool and potting sheds. A good many of the cattle and menials caa be pro- 
vided for in the housing arragements for municipal menials and cattle for, which 
provision has been made in the buildings’ estimates. Several parks will be in 
proximity to each other, so it will be sufficient to allow for a few houses for malis, 
tools, potting sheds and a few cattle at three centres only, Rs. 3,000 for each 
centre would be sufficient to allow, or Rs. 9,000 in all. It will occasionally be 
possible to use some old houses in situ. 

9. Levelling ground, drainage, putting down grass, trees and shrubs and 
occasionalMts of intensive garden. — This is an item on which it is possible to 
spend any amount of money, and it is difficult to estimate. A good deal of earth 
will have to be got out of storm water drains and most of the levelling up will be 
charged to the general drainage estimate, and not to the park estimate. Levelling 
down is hardly likely to be done in the park areas as undulations are picturesque 
in such localities. Mr. Griessen’s figure of Rs. 1,028 per acre is high; it 
cost much less than this in initial expenditure to turn the Lyallpur desert into 
the Lyallpur ^)ublic gardens. The figure there for initial expenditure was cniy 
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about Rs. 500. This was about the figure for some similar operations in extend- 
ing the Lahore gardens and the Rawalpindi park. I think w.e may safely 
adopt Rs. 600 per acre as a figure. The cost of this item would then be 
Rs. 6,60,000. 

10. Establishment during construction.— ‘h. liberal allowance must be made 
for this. Heavy establishment in the early stages does more to develope a park 
or garden than actual initial expenditure. 5 per cent of the figure for the item 
in paragraph 9 would probably suffice. This is Rs. 33,000. 

11. Total cost of parks.— total of the park estimates would thus be for 
1,093 acres— 


(4r) Fencing 

Rs. 

mi 

(J) Roads 

4)000 

{c) Irrigation channels ... 

1,32,000 

[d) Housing establishment and cattle 

... 9,000 

{$) Levelling ground, drainage, putting down grass 
shrubs and occasional bits of intensive garden 

1, trees, 

... 6;6o,ooo 

{/) Establishment during construction 

... 33^000 

Total 

... 8,38,000 

or 

about Rs. 766 per acre. 


12. Points on "which instructions are required.'^'P ovAs on which instruc- 
tions are required can be more easily dealt with in the general report. 

13. Schedule of rates.— h schedule of rates used in this estimate is added 
for convenience in reference. 

Schedule of rates used in this estimate. 


Item- 

Cost. 

Per, 

s» Paths ••• 

Rs. 

4,000 

Lump sum. 

a. Irrigation arrangements ... ... 

X20 

Acre. 

3. Groups of mail residences, tool and potting sheds, etc. 

3,000 

Group. 

4. Levelling ground, drainage, grass, trees, shrubs and occasional 
gardens ... ... ... 

600 

Acre. 

5. Work charge establishment ... ... 

5 per cent 

on item 4. 


G. C. B. P., Simli.--No. 708 H. D.—i4-*»*ia—S5—N.M, 
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Report dated 3rd September by Captain W. H. Roberts^ R. E., on ike cost of 

buildings. 

This estimate provides for the cost of constructing all classes of govern- 
ment buildings in connection with the new capital at Delhi. The data on 
which it is based is somewhat incomplete, but is the best that can be obtained 
up to date. 

2. The buildings may be grouped as under 

{a) Residences for officials including Government House, the residence 
of the Commander-in-Chief, local administrative and municipal 
staff. 

(J) Clerks’ quarters, both european and Indian. 

(c) Secretariat and other office buildings. 

(d) Miscellaneous public buildings, 

(e) Menials’ quarters. 

Each of these sub-heads has its own separate report and explanation as 
to how the numbers, sizes, rates, etc., have been arrived at. 

3. In the case of rentable buildings the cost of land on which the buildings 
are situated, that is to say, the cost of the compounds, is included in the capital 
cost of each residence. This has been done as it affects the rent. But in 
the case of non-rentable buildings it is excluded. 

4. This estimate does not include the cost of electric light fittings in the 
bungalows or office buildings as this item will form a separate sub-estimate, 
but the rates include— 

(i) Sewage connections. 

(«) Drinking water connections. 

{Hi) Irrigation water connections. 

5. The total cost of the buildings is as under, inclusive of the cost of 
land in the case of residential quarters : — 

Rs. 

(a) Residences for officials including Government House 
and the residence of the Cominander>in-Chief, 


local administrative and municipal staff 


JP 3 , 62,574 

(i) Clerks' quarters, both european and indian 


70,03,121 

(c) Secretariat and other office buildings ... 


86,03,030 

(^) Miscellaneous public buildings 

«*• 

4,89.000 

(e) Menials' quarters 

- j ' '' '5 

*»« 

2,69,340 

Total 

F^Si 

2,67,27,065 

The total cost of land on which the residential 
are situated amounts to 

quarters 

2.36.823 

Therefore the cost of buildings alone is 


2,64,90,242 


These estimates are based on the attached lists of " Clerks’ and menials’ 
q^er§ ” and the “ estirhate of areas required ” and that for the secretariat 
offices' from details supplied by the various departments. 

6* This estimate should be considered as giving the maximum cost of 
the buildings. The question of the removal of several offices subordinate to 
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the Commerce and Industry Department and the removal of whole of the Army 
Head Quarters has not yet been finally decided, but this estimate provides 
for the removal of the whole of these offices to Delhi. 

7. The estimate for residences for officers includes a married scale quarter 
for each officer, as has been pointed out in the _ report a saving of about 
Rs. 5,18,790 would be effected if quarters were provided on a less lavish scale, 
thus allowing for a certain proportion of bachelors who would not each require 
a house. 

This would reduce the cost to Rs. 2,59,71,452 or say Rs. 2,59,50,000, 
but it is quite possible that the estimate may be further reduced when the ques- 
tion of the location of certain offices is finally settled. 

8. A separate note is included on the subject of plinth area rates. 

plinth area rates. 

The following notes are added in explanation of the rates entered in the 
various sub-estimates. 

(i) Secretariat -The highest plinth area rate is taken as Rs. 15 

for a two storied building, and the lowest as Rs. 10. 

Several officers that have been consulted considered these rates to be 
reasonable. The plinth area rates for offices of the class required at Delhi 
that have been constructed in various parts of India vary from about Rs. 8 
to Rs. 20 for two storied buildings. The large variation in these figures is 
due to the class of work carried out, and the difference in rates in different 
districts. The amount that can be spent in the first instance on these secre- 
tariats will no doubt depend largely upon the estimated cost of other items 
of the project. The rates here entered are however considered to be fair average 
ones for a good class of building. 

(«) Officers' With the exception of the best class of residence 

for Members of Council, and a slightly inferior class for registrars, etc., the 
plinth area rate for the main buildings is taken as Rs. 3 per square foot and 
Rs. I "4 for the out-houses. 

These rates are somewhat in excess of those for officers* residences that 
have been recently constructed in the Punjab and the United Provinces, where 
the average rate for the main building is about Rs. 2-8 and for the out-houses 
Rs. I to Rs. 1-2. But it appears that rates are considerably higher now than 
they were, say, 10 years ago, also the rate of Rs. 3 includes sewage, drinking 
water and irrigation connections which items have not been generally included 
in the buildings costing Rs. 2-8 per square foot. The rate of Rs. 3 per square 
foot, although high, is not considered excessive. 

The rate for the residences of Members of Council is taken as Rs. 5 per 
square foot, as owing to the status of these officials, it is considered that the 
interior finish of these quarters should be superior to that of others. 

For the class proposed for registrars, etc., the rate has been reduced to 
Rs. 2-12 per square foot. This has been done for the purpose of keeping the 
rent of the quarter as low as possible. These residences will therefore be very 
slightly inferior to the others. 

{ttt) European clerks quarters . — ^The rate for the main building of the 
best class of quarter is taken as Rs. 2-4 per square foot, and Rs. 2 for the 
other classes. The cIms of work will not be quite so good as that of the offi- 
cers quarters. The chief sayings will be in the reduced height of the building, 
« Internal finish and fittings and in an inferior class of floor. Residences 

t T> ^ st *in average cost 

of Rs. i-S per square foot, but a.t Delhi the rates will undoubtedly be higher. 

The rate for the out-houses is Rs. 1-4 as in the case of officers* quarters. 
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(tv) Indian clerks' quarters , — The rate for the main buildings of the 
better class of clerks’ quarters are Rs. 2-4 and Rs. 2 per square foot as in the 
case of european clerks, but for clerks drawing between Rs. too and Rs. 200 
per month, and for clerks drawing less than Rs. 100 the rates have been reduced 
to Rs 1-12 and Rs. 1-8 respectively. This is done with the view of keeping 
the rents of these classes as low as possible. The rate for out-houses is Rs. 1-4 
as before. 

(v) Menials' quarters, — Re. i per square foot for this class of quarter is 
proposed. Owing to the large number of quarters required all of the same 
pattern, and to the fact that many quarters will be contained in one block this 
rate is considered sufficient. 

(iv) General remarks .-— rates as entered are probably on the high 
side, but for this preliminary estimate it is considered more desirable to err on 
high side than to underestimate the cost. 

The rates existing at Delhi at the present time are considerably above 
the normal. They were probably raised at the time of the Durbar, and the 
construction of the temporary works in a hurry has not tended to lower them. 

But for the execution of the permanent works an attempt should be made 
to lower the rates to at least those of the surrounding districts. This could 
only be done by inviting tenders for the various works from well-to-do con- 
tractors from all parts of India, and thus establish real competition. This 
should effectually break any ring of Delhi contractors. Good arrangements 
for the supply of water on the site for building and domestic purposes, con- 
servancy arrangements, and arrangements for temporary bazaars, shelter for 
the workmen, etc., would also tend to lower rates. 

officers’ quarters. 

The designs for officers’ quarters have been put out to open competition 
but for the purpose of framing a rough estimate of the cost it has been neces- 
sary to prepare certain type plans of residences to enable the approximate 
plinth area of each class of residence to be ascertained. This estimate is thus 
based on the plinth areas of these type drawings. The plinth areas of the 
selected designs resulting from the competition will probably be much the 
same as those of the designs here illustrated, although the general arrangements 
of the rooms and their sizes may be totally different. 

2. In the Public Works Department code it is laid down that the rent of 
a residential quarter should represent interest on the capital cost at the rate 
of 3I per cent plus the annual cost of special and annual repairs. It is also 
stated that the rent to be paid by any individual should not exceed 10 per cent 
of his salary. 

.3. If it is assumed that the special and annual repairs together represent 
2 J per cent of the capital cost ; the total percentage will be 6. This estimate 
is therefore based on a return of 6 per cent per annum to Government on the 
capital outlay. 

4. As it is customary for Honourable Members, Secretaries to Govern- 
ment, and certain other senior officials to pay rent for their residences in Simla 
which amounts approximately to 5 per cent of their salaries for the whole year, 
it is' obvious that the annual rental of their residences in Delhi should not 
exceed another 5 per cent, otherwise the total rent that these officers would be 
paying would exceed 10 per cent which is not only undesirable, but quite unneces- 
sary, as^ comfortable and sufficiently commodious quarters can be constructed 
at Delhi for this class of officer having a rental varying from 3’i to 4*8 per cent 
of-the occupants salary. The percentages of rent to salary for the various 
classes of quarters proposed is shown in column 10 statement D. It will be 
noticed that the percentage is generally lower for the better class of residence 
than it is for the smaller ones. The highest percentage occurs in the case 
of a F(«) class quarter. For this class of quarter it is as high as 9*6 for an 
officer whose salary is Rs. 800 per month, but it is reduced to 6*4 for an officer 
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on Rs. 1,200 per month. Generally speaking the lower paid officials do not 
have to spend 5 per cent of their salaries on the rent of houses in Simla as 
many of them live in hotels and flats. It would be very difficult, if not impos- 
sible, to design a suitable quarter for a junior officer on say Rs. 800 or Rs. 900 
per month having its rent not exceeding Rs. 40 or 45 per month (a.e., 5 per 
cent of the salary^ 

5. Six different classes of quarters are proposed, namely C. D. E. F («), 
F {tt) and G. Details are as under 

Class C . — This is the best type of residence proposed, and is suitable for 
occupation by a Member of Council. 

The accommodation proposed allows for a large dining room, drawing room 
and hall, a library or study, and four bed rooms with two dressing rooms. 
The out- houses will consist of 14 servants quarters, 4 stalls, 3 godowns, a 
coach house and a motor shed, and a kitchen with two store rooms attached. 
The plinth area rate for the main building is taken as Rs. 5 per square foot 
as against Rs. 3 for all other residences, so the fittings and internal finish of 
this class of residence will be superior to that of any other class. 

Class D . — This type is proposed for the members of the Railway Board 
and secretaries to Government, and any other officers whose pay is between 
Rs. 5,000 and Rs. 3,200 per month. The accommodation provided is much 
the same as that for class C, but the rooms in the main building are some 
what smaller, the out-house accommodation is exactly the same as that allowed 
for class C. 

Class E . — This class of quarter is proposed for additional and deputy 
secretaries, generals and colonels and any officer whose pay lies between 
Rs. 3,000 and Rs. 1,600 per month. The drawing and dining rooms are 
smaller than those of class D, as is also the hall, but 4 bed rooms are provided. 
The out-houses consist of 1 2 servants quarters, 3 stalls and a coach house. 
The cook house block which contains the store rooms is attached to the main 
building by a covered passage. 

Class This class of quarter is proposed for assistant and under 

secretaries whose pay varies from Rs. 1,600 to Rs. 1,300 per month. The 
accommodation consists of a dining room, drawing room, hall, 3 bed rooms 
with 2 dressing rooms. The out-houses consist of 8 servants quarters, 2 stalls 
and I coach house. The cook house block which contains the store rooms 
is attached to the main building by a covered passage. 

Class Fiii ). — This class of quarter is intended for occupation by junior 
officers whose salary lies between Rs. 1,200 and Rs. 800 per month. The 
accommodation in the main building is the same as that for class F(«), but 
the rooms are somewhat smaller. The out-houses consist of 6 servants quar- 
ters, 2 stalls and i coach house The cook house block is much the same as 
that for class F(?). 

Clas$ G.— This ckss of quarter is intended for registrars, chief clerks, 
personal assistants and other officers whose pay is about Rs. 800 per month. 
The accommodation in the main building is very slightly smaller than that of 
class F{h), but the out-houses consist of only 5 servants quarters, 1 stall 
and 1 coach house. 

The cook house block is similar to that of class The capital 

cost of this class of quarter is somewhat less than that of class F(it) as 

plinth area rate is taken as Rs 2-12 instead of Rs. 3, as it is considered 
that the finish of thb class of quarter can be somewhat inferior to that of 
the other classes, even as it is the percentage of rent to pay tor this class is 
rqther high, being 8*3.' 

6 , Tlje^e^ quarters are all suitable for occupation by married men, and no 

sei^rate provision has been made for bachelor officers. The great majority 
^ who would occupy class C, D and E are married, and 

the officers who would occupy class G are usually married men. It is there- 
fore, peqqpirti^nd^dj that, quarters for these officers ^boujd be entirely provided 
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for on a married scale. The majority of bachelor officers will be found to be 
among those who would occupy class F(?) and F^iz). It is therefore open 
to question whether or not a quarter on a married scale should be provided for 
each officer that belongs to these classes. The unit system of bachelor quar- 
ters as adopted in the army is not altogether suitable in the case of civil 
officers. For military officers it is usual to construct blocks containing say 
4 bachelor quarters each in the vicinity of the officers’ mess. The officers 
can thus use the mess for all their meals. In the case of civil officers there 
is usually no place to correspond to an officers’ mess, unless it is the local 
club, and it might be inconvenient for the quarters to be located near by, or 
even if they were, the club might not be able to cater for officers living outside 
the club premises. Many bachelor officers will probably be accommodated in 
club quarters, and it is suggested that other bachelors should occupy the married 
quarters — two bachelors being accommodated in each. This estimate provides 
for a married quarter for each officer, i.e., 36 quarters of class F(«) zxid g'j 
of class F{u). In the first instance it will probably be sufficient if three quar” 
ters of these amounts are constructed, namely 27 of class F(f) and 73 cf 
class F(«), this would mean a saving of Rs. 5,18,790. 

7. Statement H is an abstract of the total cost of all residential quarters 
including the probable cost of Government House and staff quarters, also the 
cost of the Commander-in-Chief’s residence and his staff. The cost of the 
Commander-in- Chief’s residence is taken as being double that of a residence 
for a Member of Council. 

8. Statement J is a list of officers who may possibly be located at Delhi 
regarding whom no decision has been arrived at up to the present. They are 
not included in the total estimate of cost. 

9. It should be noted that in each case the capital cost of a residence 
includes the cost of the compound in which it will be situated. 


708 ilD 



Officers* quarters. 

Statement showing the class quarters proposed for each grade of official ^ and statement of the cost and tent of each residence. 


ESTIMATE No. VIl— BUILDINGS 

















Estimate No. VII— Buildings. 

7 

STATEMENT E. 

Estimate 0/ cost of the residential quarters required by the Commander'tn'Chtef 

and kts staff* 


Residence. 


Class of 
quarter 
proposed 


Commander-In-Chief 
Military Secretary 
Assistant Military Secretary 
Surgeon 

4 Atdes-cle*Camp 
1 Indian Aide-de-Catnp 


Total cost 


Class £ 
Class F (ii) 

... Class F (1) 

• t* •< 

... Class £ {Clerics 
quarters.) 



Cost 

of 

resiaence. 

Cost of land 
at Rs 113 
per acre 

Total cost 

Rs 

Rs 

Rs* 

*1,14,000 

4,011 

1,18,011 

22,500 

678 

23,178 

*4,975 

393 

15,375 

17,710 

565 

18,275 

22,000 

*,356 

23,356 

4,443 

169 

4,612 

1,93.628 

7»*74 

r 

: 2,02,802 


• The cost 15 assumed as being double that of a residence for a Member of Council. 

- STATEMENT F 

Adfuiinistrative and municipal residences. 


Designation of ofiBcial. 


Class 

of 

qua’^ter 

proposed 


Commissioner of the Enclave » 
Special Officer for the Adminis- 
tration of Delhi 

Personal Assistant to Com- 
missioner. 


Engineer officers ... 

Sanitary officer see 
Civil -surgeon 
Police officer f fs 

2 Inspectors of police 

3 Head clerks 

1 Assistant surgeon 

i^hool inspector 

Total 


...s 


D(i) 

E 

F(i) 

F(i) 

FOO 

Fill) 

F(i) 

B 



Cost 

Of building. 

Of land 
at Rs. 1 13 
per acre. 

Rs. 

Rs. 

30.500 

22.500 

678 

453 

- 17,7*0 

339 

*7,7*0 

452 

2X14,975 
*4*973 ' 
17,710 
17,710 
2X6,384 

2x452 

452 

453 

452 

2x169 

3 >^6,384 
4,443 

3x169 

169 

8,302 

339 

2,13,430 

5,534 


Total cost. 



3M78 

22,952 

18*049 

18,162 

30,854 

15,427 

18,162 

18,162 

13,106 

I9.<559 

4,612 



European clerks 
scale. 

Ditto. 

Indian clerks 
— scale... 

European clerks 
scale. 


2,18,964 


STATEMENT G. 
Miscellaneous list* 


Designation Of official. 


Class 

of 

quarter 

proposed. 


a European gardeners 
I Bishop’s chaplain 
Total 


C 

F(ii) 



Cost 

Of budding 

Of land 
at Rs. 113 
per acre. 

Rs. 

Rs. 

2x4,543 

2x226 

*4,975 

339 

24,059 

79* 



Total cost. 


Rs 

9 iS 36 

*5,314 


24,830 


European derks 
scale 

Officers’ scale. 



















STATEMENT H. 

Probable eoii of Governmeut ffousBy the CoiHmander*in*CMefs residence^ and residences for all oncers. 
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Note.— T he number of officers of each class is taken from the detailed lists which are printed separately. 
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STATEMENT J. 


List of officers for whom accommodation may possibly be required at Delhi. 




Cost 



Designation of official 

Class of 
quarter 
proposed 

Of 

building 

Of 

land at 

Rs. 113 per 
acre 

Total cost 

Remark-s. 



Rs. 

Rs 

Rs 


.ArcHdcscon ### 

E 

83,500 

565 

23,065 


Director of GeoI<^ical Survey 

E 

33,500 

1 

452 

22,952 


Director-General of Commer- 
cial Intelligence 

E 

33,500 

4 S 2 

32,952 

i 

i 

Controller of Printing and 
Stationery. 

B 

32,500 

452 

32 , 95 * 


Controller of Patents ... 

F(*) 

17.710 

339 

18,049 


5 Office''9, Geological Sur-j 
vey. J 

F(f») 

G 

a X 14»975 

3 X 13.100 

a X 339 

3 X 339 

33,628 

40.317 


Librarianj Imperial Library 

F(fO 

14.975 

339 

1 

I 5 , 3«4 


Special duty officer^ Military 
Finance. 


14,975 

339 

15.314 


Deputy Controller of Printing 
and Stationery* 

G 1 

13,100 

198 

13.298 


Assistant Controller of Print- 
ing and Stationery. 

B 

6.384 

1 

lg8 

6,582 

European clerks scale. 

6 Press officers 

B 

j 

<5 X 6,384 

6 X igS 

T 

39 i 492 

Ditto. 

Total 

•tt 

2,64,693 

6,217 

2,70,915 
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Clerks’ quarters. 

The attached statement shows in detail the probable number of clerks 
for whom provision must be made in the new capital. The figures are 
liable to subsequent modification as the question of the removal of the whole 
of Army Head Quarters, and certain subordinate offices to the Commerce 
and Industry Department has not yet been decided. The statement however' 
includes the whole of establishment of these offices, so should the statement be 
modified, it will probably take the form of a reduction and not an increase, 
consequently this estimate may be considered as a maximum approximation of 
the cost of providing accommodation for all classes of clerks. 

3. In the Public Works Department code it is laid down that the rent of a 
residential quarter should represent interest on the capital cost at the rate of 3^ 
per cent the annual cost of special and annual repairs. It is also stated 
that the rent to be paid by any individual should not exceed 10 per cent of his 
salary. 

3. If we assume that the special and annual repairs together represent 2^ 
per cent of the capital cost, we have a total percentage of 6. This estimate is 
therefore based generally on a return of 6 per cent on the total capital cost. In 
a few cases only as subsequently explained will the return be less than this 
amount. 

4. In drawing up a scale of accommodation these figures have been borne 
in mind and Statements B and C, show that with the rent of each quarter based 
on a return to Government of 6 per cent of the capital outlay, it is in most 
cases well below the maximum, permissible rental of 10 per cent of the 
occupant’s salary, but in the lowest scale of accommodation, the rents proposed 
usually exceed the limit of 10 per cent, this is owing to the difficulty of designing 
suitable accommodation for low paid clerks based on their pay. For example, it 
seems impossible to design a suitable quarter for a married european drawing 
say only Rs. 90 per month, and yet keep the rent down to Rs. 9 or under. In 
the design proposed for this grade of clerk the rent represents 19 per cent of the 
occupant’s pay, but the number of clerks in this grade is small, so the loss to 
Government would not be much. 

European clerks' quarters 

5. Four different classes of quarters are proposed. 

Class A — ‘(for Superintendents on Rs. 500 per mouth) — contains— 

I drawing room 16'' X 18'. 

I diningroom 16' X 18'. 

I bed room 16' x 18'. 

1 bed room 16' X 16'. 

1 office or bed room 16' X la'. 

4 servants’ quarters and a cook house. 

Class (for clerks on Rs. 301 to Rs. 500) contains — 

I sitting room. 

1 dining room. 

j bed room 16' X 18'. 

1 dressing room 10' X 16'. 

I bed room 12' x 16'. 

3 servants’ quarters and a cook house. 

Class C— (for clerks on Rs. 201 to Rs. 300) contains — 

1 combined sitting and dining room. 

2 bed rooms, each 16' x 14'. 

3 servants’ quaiiters and a cook houses 
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Class (for clerks on Rs. loo to Rs. 200 and also below Rs. 100) 
contains — 

1 combined sitting and dining room 19' X 14'. 

2 bed rooms, each 14' X 14'. 

2 servants’ quarters and a cook house. 

6. The attached drawings show in detail the arrangement of the various 
rooms. These quarters are all suitable for occupation by married men. It is 
not proposed to have separate designs for bachelor quarters, but two bachelors 
can be accommodated in one quarter of the class to which they belong. The 
clerks themselves would probably prefer this arrangement as being more comfort- 
able for them than unit quarters containing several clerks. 

7. Statement B shows the cost of each proposed class of quarter and the 
percentage of rent to the occupant’s pay. In class A the percentage is 8' 4 but 
in class B and C, the maximum percentages for clerks drawing Rs. 301 and 
Rs. 201 are io'7 and ii'5 per cent respectively, but for clerks drawing Rs. 500 
and Rs. 300 which is the maximum pay of clerks occupying B and C class 
quarteifs the percentages are only 6' 5 and 7' 7, respectively. 

8. As regards class D it appears impossible as explained above to keep the 
percentage of rent to pay below 10. For the accommodation proposed the 
percentage is g 6 for .a clerk drawing Rs. 200 per , month, for clerks drawing 
less than Rs. 200 the percentage is above lo, but this class is proposed for all 
clerks drawing less than Rs. 200. As already pointed out the loss to Govern- 
ment will not be great as there are not many married europeans drawing less 
than Rs. too. Where two bachelors occupy a quarter the full rental of the bunga- 
low will in almost every case be collected. 

Indian 4slerkd quarters. 

9. For Indian clerks five types of quarters are proposed. 

Class A — (for Superintendents on Rs. 500 per month) contains— 

6 living rooms. 

2 bath rooms. 

2 store rooms. 

1 cook house. 

3 servants’ quarters. 

Class B — (for clerks on Rs. 301 to Rs. 500 per month) contains— 

5 living rooms. 

2 bath rooms. 

2 store rooms. 

1 cook house. 

2 servants’ quarters. 

Class C— (for clerks on Rs. 201 to Rs. 300 per month) contains— 

3 living rooms. 

I bath room. 

1 store room. 

1 cook house. 

2 servants’ quarters. 

Class D — (for clerks on Rs. 100 to Rs. 200) contains— 

2 living rooms. 

1 bath room. 
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I store room. 

1 cook house, 

I servant’s quarter 

Class ,5“— (for clerks drawing less than Rs. lOo per month) contains— 
a living rooms (smaller than in class D). 

1 bath room. 

I store room 
1 cookhouse. 

1 servant’s quarter. 

10. The attached drawings show in detail the arrangement and sizes of the 
various rooms. 

11. As the great majority of indian clerks are either married, or else have 
their families living with them, all the quarters are provided on a married scale 
basis. No bachelor quarters at all are proposed for Indian clerks. 

12. In the case of indian clerks the percentage of rent to salary works out 
generally less than that in the case of the european clerks, the explanation of 
this is that it is possible to design a suitable quarter for an indian at a less cost 
than for an european on the same salary. Statement C shows the cost of each 
quarter proposed and the percentage of rent to salary for each class. 

13. For classes A, B and C the percentage varies between 5*6 and 8*5, but 
in class D the maximum percentage is ii 2 for a clerk on Rs. 100 and 56 for 
a clerk on Rs. 200. Only in a few cases would the percentage exceed 10 as 
for a clerk on Rs, 1 20 per month it would be 9 5. 

14. For class E the percentage is high, namely 97 but for this class it is 
difficult to design suitable accommodation for less than about Rs. 1,558, but an 
economy will undoubtedly be effected by constructing several quarters in one 
block and this should somewhat lower the percentage. 

15. Statement A is an abstract of the cost of construction of quarters for 
all the clerks both european and indian. This estimate includes the cost of 
the land taken up in compounds. The total cost amounts to Rs. 69,69,377. 
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Secretariat and other offices. 

The attached statement L. shows the probable floor areas of each building, 
the plinth area of the building on the assumption that the building will be two 
stones high, the plinth area rate and the total cost. 

2. The nett floor areas as given in column 3 of the statement are arrived at 
from detailed schedules of accommodation, and may be taken as correct. The 
floor areas that are shown in column 2 have also been prepared from detailed 
lists of accommodation, but the figures are liable to alteration as the eventual 
location of several subordinate ojffices has not yet been definitely decided. This 
is particularly the case in the Commerce and Industry Department, the 
location of several subordinate offices not having yet been decided upon. 
Another case m point is that of the office of the Director-General of Posts and 
Telegraphs Up to date the Director-General has not been able to prepare a 
detailed schedule of the accommodation required by his office, 

3 The accommodation allowed for the Army Department Secretariat and 
the branches of Army Head Quarters is sufficient for the whole of the Head 
Quarters It is understood that the question of the removal of the whole of the 
Army Head Quarters is still under consideration, but this estimate provides for 
the accoramodaiion of the whole, and the estimates for officers and clerks also 
allow for the full staff. 

4. A lump sum of only Rs. 50jOoo has been entered for the Stationery and 
Printing offices as it is possible that these offices may not be transferred from 
Calcutta for many years. It has been decided that the stationery offices 
will at any rate not be moved during the next 5 years and the question of the 
removal of the press will no doubt depend largely upon the eventual disposal 
of the press buildings that have been constructed as a part of the temporary 
works at Delhi. 

5. The plinth area of a two storied building is taken as being the same as 
the nett floor areas of the rooms in the building, exclusive of corridor, verandahs, 
staircases, etc. 1 o arrive at the cost of the various blocks a plinth area rate of 
Rs. 15 per square foot for a two storied building is assumed for the more import* 
ant blocks, and Rs. lo per square foot for buildings that will probably not be 
situated m such prominent positions as those based on the Rs. 15 rate. 

6. The rate of Rs. 15 for a two storied building, or say Rs. 7 — 8 fora single 
storey building would appear to be a good average rate for first clasS^work of 
the nature required as carried out in the Punjab and the United Provinces. The 
lower rate of Rs 10 will of course not allow for such ornate structures as the 
higher rate, but is considered sufficient for a plainer class of building, 

7. According to this estimate the cost of the secretariats and other office 
buildings will amount to Rs. 86,03,030, 
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Miscellaneous Public Buildings 

The attached statement K is a rough estimate of the probable cost of 
construccing public buildings, other than secretariats and rentable buildings, in 
Delhi. The figures are of necessity only a very rough approximation. The 
letters under which the various items are grouped correspond to those in the 
** estimate of area required 

2. In explanation of the statement of cost the following remarks are 
added • — 

(1) Tow7t Hall — The town hall will Include the office of the enclave and 

the new city administration, also the Public Works Office, 
Office of sanitary engineer, etc The cost of the building should 
in the first instance not exceed Rs. 1,30,000. 

(2) Medical schools and civil hospttals»’--ln the first instance the 

initial expenditure need not exceed Rs 50,000. For the next few 
years probably a small civil hospital will suffice. The question of 
medical schools will probably be considered later, and will not form 
a charge against this estimate. The cost of the medical staff 
not included m this sum of Rs. 50,000 winch will be available for 
the construction of a hospital, 

(3) Veterinary hospiiaL-^VcXs is not an expensive item— Rs. 14,000 

should be ample. 

(4) Post and Telegraph offices. — Rs. 50,000 should be ample for a large 

combined Post and Telegraph Office. 

(5) Central police and fire station, — Rs. 20,000 should be sufficient for 

a suitable building. 

(6) Snh-post and suh-police stations. — Two small buildings are proposed, 

cost of each will be about Rs. 2,500. 

(jt Vegetable markets and meat markets. In the first instance an 
expenditure of Rs. 10,000 should suffice, but as the city increases 
in size, it will probably be necessary to enlarge the buildings first 
erected, but this extra expenditure would not be a charge 
against this estimate. 

(8) Dairy. — Rs. 60,000 is allowed for this item. This amount should 

cover the cost of residential quarters for the dairy staff, 

(9) Quarters for municipal cattle and horses, — Rs, 5,000 is allowed for 

this item. 

{10) Quarters for mmicipal fnenials,-^Hh.^ nxxmh&coi municipal sweepers, 
cattle men, chowkidars, water supply men, etc., will probably be 
between 75 or 100. Rs, 15,000 is allowed for* 

(i i) Schools.^Ks, 10,000 is provided for initial expenditure on schools for 
european and Indian children. Any further expenditure under 
this head would probably not be debitable to this estimate. 

(la) Cemeteries, — Rs. 2,000 should suffice for an initial expenditure, 

(13) Slaughter kouse,---^s. 3,000 will be sufficient, 

(14) Municipal minor ojffietals.’^'VhQ number of officials is not yet known, 

Rs. 20,000 IS given as an approximation of the cost, 

(15) Cathedral and other churches,'^\t is understood that in the case of 

ecclesiastical buildings it is customary for Government to give a 
grant equal to the amount collected by private subscriptions. 
It is thought that the grant-in-aid in this case of the Cathedral 
would amount to about Rs. 80,000, and for other churches about 
Rs. 15,000. 

3. No provision has been made in this estimate for a university, two 
colleges and a high school, nor for an oriental research Institute and museum 
as it will probably be many years before these works are undertaken. Expendi- 
ture on these items does not appear to be a legitimate charge against this 
estimate. 

4. The total expenditure under this head amounts to Rs. 4,89,000. 
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STATEMENT K. 

Probable cost of miscellaneous public buildings. 


Name of building. 

Cost. 

Remarks. 

P. 



Rs. 


Town Hall ... 



1,30)000 


Medical schools and civil hospitals 



50,000 

Initial expenditure only. 

Post and Telegraph offices •*« 

«#• 


50,000 


Veterinary hospitals ,,, 



14,000 


Central police and fire station ... 

• t « 


20,000 


Sub-post and sub-police stations 



5,000 


Vegetable market and meat market 

••• 


to, 000 

Initial expenditure only. 

Do-iry ta* tit til 



60, coo 


Quarters for municipal menials ... 

»• ■ 


15)000 


Quarters for municipal cattle and horses 

• « • 


5,000 


Schools .*• «.« 

*• t 


1 0,000 

Initial expenditure only. 

Cemeteries ••• •«, 

*•« 

i 

2,000 

^ Initial expenditure only. 

Slaughterhouse ... ••« 

at> * 


3,000 


Municipal administrative, health and engineer- 
ing department minor officials, 

Q. 

Cathedral ... ... ... 

G{iii). 

Roman catholic church ... ... 

1 

20.000 

80.000 

Grant-in-aid. 

Presbjterian church 

• •i 


15,000 

Grant-in-aid. 

Wesleyan chapel ... 

• •• 

1 

J 



Total 


4,89,000 



Menials’ quarters. 


Under the heading of menials are included duftris, peons, farashes, sweepers, 
etc. The total number according to the statement of clerks and menials^ quarters 
is i, 943» a considerable number of these men must of necessity be accom- 

modated on the premises of the office building to which they belong it will be 
sufficient to estimate for 1,800 men, 

2. Each quarter will consist of one room lo’ by 10' internal dimensions 
with a courtyard also about lo feet square in front. 

3. The length of a block containing 30 quarters would be 332 feet, and the 
width (neglecting the courtyard) 13 feet, so the plinth area for such a block 
would be (332i X I3i) square feet s= 4,489 square feet. 60 blocks of this size 
would be required so the total cost would be at a rate of Re. x per square foot 
Rs. (4,489 X 60 X i) = Rs. 2,69,340. 

4. Owing to the large number of quarters, all of the same type, to be 
constructed it is thought that a rate of Re. i per square foot will be sufficient, 
although Rs, x *4 is allowed in the case of servants’ quarters attached lo residential 
bungalows. 
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Appendix A. 

Summary of foints on which Government of India orders are required^ 

The orders of the Government of India will be required on the following 
points before the preparation of a detailed project. Most of these points are 
already dealt with in the reports of the estimate to which they refer, but are here 
enumerated for easy reference. 

(a) Officer^ quarters. — (i) The designs for officers’ quarters are already 
out to open competition. When the designs have been finally approved the 
question of the capital cost, and the rent of each class as compared with the 
average pay of the officials who will occupy each class, will no doubt be consid- 
ered, but a general ruling on the subject would be of much advantage. For 
example many officials at present pay 5 per cent of their salaries for residences 
m Simla, so the rent of their houses m Delhi should not exceed another 5 per 
cent unless the limit of lo per cent as laid down in the Public Works code is to 
be exceeded. 

(2) The total number of quarters to be provided needs consideration — 
married scale quarter will probably be considered necessary for each senior 
official whether married or not. But for officers drawing a salary of say 
Rs. 1,000 and under per month, it will probably be only necessary to build quar- 
ters for a certain percentage of the number of officials, as two or more bachelor 
officers will be found to occupy one bungalow, and others may prefer to live in 
hotels and clubs. Definite orders on this subject are therefore absolutely 
essential foi the preparation of a detailed estimate. 

(b) Clerkd quarters.-^Thei same points as mentioned above refer in an 
equal degree to the case of clerks* quarters. The designs are not, however, out to 
competition, so the scale of accommodation for each class of clerk both european 
and Indian should be decided. This estimate provides for a married scale quarter 
for each indian clerk. This may, however, be considered extravagant. In the 
case of european clerks provision for bachelors has been allowed for on the 
assumption that two bachelors will occupy one married scale quarter of the class 
to which they belong. 

(i?) Peons* quarters.^^Th^ scale of accommodation should be decided. 
This estimate provides for each peon one room 10 feet by 10 feet with an open 
courtyard also lo feet square. 

(d) Secretariat and other ojfices . — It is very desirable that the Government 
of India should give some indication as to the approximate plinth area rates of 
the secretariat and other important office buildings. The estimate is based on 
Rs, 15 per square foot for the better class of buildings, and Rs 10 for other 
buildings. Both classes being taken as two stories high. The total estimated 
xrost of the new capital will no doubt to a certain extent Mnence th6 decision 
that may be arrived at. 

Miscellaneous public huildw^s.-^Tho total estimated amount under 
this head is Rs, 4>89>ooo. The provision made under the various sub-heads is 
necessarily open to much criticism. But it is essential that some prov4Sion should 
be made m the form of lump «um estimates, 

2. The amount of office and residential accommodation that is required by 
several departments has not yet^ been finally decided. It is of course quite 
iiiipossible to prepare a correct estitnate of cost until the accommodation reouired 
at the new capital is definitely settled. In this connection the following points 
are brought to notice. ^ 

Head Quatters.—\t\s ^ot definitely decided that the whole of 
Army Head Quarters will move to Delhi, but this estimate provides for the cost 
ofthe removal of the whole. It is possible that in the near future only a camp 
office will be located at Delhi, of the same strength as that of the camp office that 
has been located at Calcutta during the winters of the last few years. If this be 
the case, it may be desirable to provide space for future expansions, and include 
in the estimate only the cost of accommodation for a camp office. 
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{b) Offices under the control of the Surveyor General — The question 
the location of the office of the Surveyor General, the Photo-Litho office and the 
Mathematical Instrument office has not yet been decided — bjt provision for these 
offices has been made in the estimate. 

The cost of the office buildings alone is as under : — 


Surveyor Generates Office 
Photo-Litho Office 
Mathematical Instrument Office 


Rs 

7.40.000 
8,00,000 

4 . 10.000 


(^r) Commerce and Industry Department.’-^T\\& location of the following 
offices subordinate to the Commerce and Industry Department has not yet been 
settled — 

{a) Office of the Director General of Commercial Intelligence. 

(^) Geological Survey office.* 

(tf) Office of the Controller of Patents and Designs. 

Provision for these offices has, however, been included in the estimate, but 
until the question of the location of these offices is settled, it will be impossible 
to design the Commerce and Industry Secretariat. 

The Commerce and Industry Department in their letter no. 6843-28, dated 
nth September 1912, to the Home Department state that it has been decided 
that for the next five years at any rate no change can be made in the location of 
the Stamps and Stationery Office, and that no provision to accommodate these 
offices at Delhi need be made. It is also stated in the same letter that the 
question will possibly be reconsidered in 1917, and in view of the fact that there 
are several other doubtful cases still to be decided, 5^., the location of the offices 
of the Director-General of Commercial Intelligence, Director, Geological Survey 
and Controller of Patents and Designs, it seems desirable to keep a sufficiently 
large area free for possible future requirements. 

If there is any likelihood of the Stamps and Stationery office being moved 
within even ten years, some provision should be made for it in the estimate, as the 
cost would form a charge against the project. It is now decided that the Govern- 
ment Press will ultimately, but gradually, be moved to Delhi. It would therefore 
appear that a ppt of the cost of the new press buildings should also form a part 
01 the main project. Possibly the cost of any new buildings constructed at Delhi 
for the press during the next ten years should be included. Instructions should 
be issued on these points before the preparation of detailed estimates. 

This estimate includes a lump sum of Rs. 50,000 for Stamps and Stationery 
Offices and the Press. Until further information is received it is not possible to 
base the cost on plinth areas as has been done m the case of other office blocks. 

3. An endeavour should be made to get definite decisions on as many of 
these doubtful cases as possible, otherwise the planning of the new capital is 
likely to be interfered with. For example the offices of the Surveyor General, 
Litho-Photo offices and the Mathematical Instrument offices are large important 
blocks, if they are to be located at Delhi they should from the first be included 
in the general scheme. ^ The Commerce and Industry Secretariat is also a large 
important building, but its design will be delayed unless a decision can be arrived 
at as regards the location of the offices mentioned in paragraph 2 {c). The same 
remarks refer to the Army Department Secretariat and Head Quarters buildings. 

* It IS now understood that no provision need be made for the Geological Suri^ey office. 
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Appendix B. 

Schedule of rates used tn this estimate* 


Item. 


Phnth area rates 
(tf) Oflice buildings— 

Secretariat buildings— 
Superior cla'^s 
Secretariat buildings— 
Inferior class 
{^) Officers residences— 

Glass G 

Class D to F (ii) 

Class 6 

(tf) European clerks quarters— 
Class A 

Class B, C and D 
Indian clerks quarters— 
Class A 

Classes B and C 
Class D ... , 

Class E 

(e) Menials quarters— 

For peons ... 

Servants quarters 






*«• 




— - 

Rate. 

Per 

B EMARKS. 

Rs. A. P. 



o 

o 

m 

sq ft. 






^ B£is6d on n 




height of two 

10 0 0 

>» 

J 

stones. 

500 

V 


Od 

0 

0 

II 


2 12 n 

» 


240 

19 


0 

0 

II 


240 

II 


0 

0 

l» 


1 12 0 

II 


I 8 0 

II 


too 

II 


1 4 0 

11 



Miscellaneous rates and percentages. 

The rent of each rentable building is calculated as being 6 oer cent oer 
retuZed° VcoveSL ?n thlV Per annum being® the amount that is 

is io^perTenTThrsSmv'’^nT^^^ m cWged a goveniment official 

ss fpjSr- “ is ‘Si ‘S 
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APPENDIX C. 

Pt ogramme of annual expenditure. 

1 . This programme assumes that the expenditure on works will be distributed 
over five full financial years. No expenditure is shown in the year 1912-13, as 
any expenditure in this year will form a charge against the preliminary expenses 
in connection with the new capital. Should, however, it be found possible to 
commence the collection of materials on the site or to purchase tools and plant, 
the cost would come under the head of “ Suspense ” and would not form a 
debit to the works until the year 1913-14. It is anticipated that practically all 
the constructional work will be completed in four years. The expenditure in the 
fifth year (1917-18) would mainly consist of paying final bills, and the carrying 
out of comparatively small items of work which may have been overlooked in 
the previous years, or from the nature of which it may have been impracticable 
to execute before. 

2. The following remarks are given in explanation of the amounts entered 
in the schedule of expenditure 

(a) Government House. — It is assumed that designs for Government House 
are being now prepared, consequently it should be possible to commence the 
work early in the year 1913-14. It is important that this work should be 
energetically pushed on and it should be ready for occupation m two years. But 
a certain amount of expenditure is provided for after the house is ready for 
occupation, as certain extensions, additions and modifications are sure to be 
found necessary even after occupation. Any such work would of course be 
carried out during the absence of His Excellency the Viceroy. 

(b) Officers^ residences — The largest expenditure will occur during the 
second year. In the first year the expendituie will probably not exceed 
Rs. 10,00,000, as a part of this year will be spent in estimating, calling for 
tenders and arranging details with contractors, 

(tf) Clerks' quarters -^The same remarks as made in the case of the officers* 
residences apply in an equal degree to the clerks quarters. 

Menials' quarters.’—'YhQse form a comparatively small part of the 
project. The greatest expenditure is given in the 2nd and 3rd years. 

(e) Secretariat and other offices. — It is assumed that only about ^th of the 
total expenditure can be incurred during 1913*14, as a considerable portion of 
this year will be past before designs have been prepared and accepted. The 
majority of the expenditure would occur during the 2nd and 3rd years. 

(f) Miscellaneous public buildings.'^'Proha!o\y very \iXX\g progress will be 
made with buildings coming under this head for the first two years. As each 
particular building would require a separate estimate and sanction, and in the 
case of some of the buildings probably many references will have to be made to 
the heads of the departments concerned, the bulk of the expenditure has thus 
been shown under the 3rd year. 
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Report dated 28th September /gis, by Captain W. H. Roberts, R.E., on the 

cost of an electric installation. 


1. Scope of est^ate. — This estimate provides for the installation of Electric 
Light throughout the New Capital, It also provides for electric fans in the 
more important residences and to a limited extent in the secretariat and other 
office buildings. It does not include the cost of power in connection with the 
proposed schemes for irrigation and domestic water-supply as the provision 
included under those headings will suffice whether steam or electric installations 
are employed. 

2. Sub-diytsion of estimate.— -The estimate can for convenience be divided 
into the following sub-heads ; — 

(-1) Rentable buildings, 

(2) Government House. 

(3) Secretariat and other offices. 

(4) Street lighting. 

(5) Distribution. 

(6) Generating station. 

A detailed estimate of cost for (1) lights and fans for rentable buildings has 
been prepared, the total cost of which amounts to Rs. 8,27,918, a separate 
report and estimate is attached which explains the provision that has been sug- 
gested and no further remarks are necessary. 

The cost of an installation in Government House is based on an assuined 
number of points. It is quite impossible to arrive at any closer approximation 
until such time as detailed plans are prepared. 

It is, however, possible to arrive at the cost of installing the secretariat and 
other office blocks by means of a plinth area rate based on the actual cost or ins- 
taVling the secretariat blo^s of the temporary works with electric light and fans. 
As regards the street -lighting and the distribution mains a fairly accurate “gure 
at ty compand the requirements of the New City jtth that qf 
the late durbar. For the street lighting the number of poles, and lights is known 
apprbximately.- ‘ ■ 

The cost of the generating station is the most difficult of all to estimate as 
the detail total output is not yet known, here again an approximation has 
heen made* 

Gm^rnment House.^The largest house for which a detailed estimate has 
been pretarfd is that for a member of council which has been estimated as 
having 57'poiats for light and 8 points-for fans. The residence of the om- 
Ser-in-Ghief has been assumed to require doqble this number of points, so 
k marbe assumed that Government house will require double that of the 
Commiider-in-ChiePs residence, that is to say 228 points for mi^fs 

ooints for fans. The average cost per point of lighting inclusive of fitting m y 
EeSrasRs. 50 andthatforfansatRs.. 5 o. The total cost will therefore 


be— 


Rs. 


.22$ points at.Rs. 50 per point 

If 


,, „ Rs. 150 „ 



Total 


18,200 
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4. Secretariat and other office huild%ngs>'-^\i^ approximate plinth areas of 
the offices one storey high are as follows 


Military Offices t«« 


t.. 


Sq. ft 
i>58)Ooo 

Foreign Office 



• *« 

74 >ooo 

Home Department 


r fl • 

• 

50,000 

Public Works Department 

• • < 

... 

... 

34 >ooo 

Education Department 

••• 


• 99 

38,000 

Revenue and Agriculture Department 


• »« 

28,000 

Legislative Department ... 



... 

30,000 

Commerce and I ndustry Department 

«•* 

.«* 

1,40,000 

Finance Department ... 

««« 


... 

1,06,000 

Railway Department ... 

... 


... 

60j000 

Post and Telegraph Department 


• •• 


1,00,000 

Surveyor General's Office 


... 


1,48,000 

Photo Litho Office ... 

... 


... 

1,60,000 

Mathematical Instrument Office 


• •• 


82,000 

Town Hall 

••• 


• . . 

i,30iOOO 

Press ••• ft. 

••t 

.*« 

say 

1,00,000 



Total 

• •9 

14,38,000 


In the case of the secretariat buildings of the temporary works the cost of 
ghting and fans amounts to approximately Rs. 31 per 100 sq. ft. of floor areas 
and conidors and verandahs. This rate allows for all the main rooms being 
lighted with electricity, but fans only for the rooms of the officers and senior 
clerks, but this provision would appear to be ample. The total cost under this 
head would therefore be Rs. 4,45,780. 

5. Street The following is a list of streets that it will be 

necessary to light— 


200 feet broad avenues 

9«« 


• 9* 


Miles. 

8*i8 

80 

1) 


91 

• 9* 


• «9 

*99 

9*05 

60 

1’ 

II 

roads 

• 99 

••• 

99. 

• . 1 

20*00 

50 

V 

91 

9} 

• •t 

tt* 


99* 

2O’0O 

40 


91 

9* 

••• 

• «9 

99. 

999 

10*00 







Total 

99« 

67*23 


_ For the purposes of this estimate it is assumed that the lighting will be 
tried out by the overhead system of distribution, and that the copper wires will 
carried on poles placed at 44 poles to a mile. The total number of poles 
wuuld thus be (44 x 67‘23)=2, 958 poles assuming single lines of poles. The 
total cost of each pole erected and including brackets for the mains and insulators 
will be Rs. 60. Thus the cost of poles alone will be Rs. 1,77,480. 

To each pole will be attached ^ lighting bracket, the cost of which will vary 
according to the importance that is attached to the lighting of each particular 
avenue or road. For the main avenues, 200 feet broad, the cost allowed is Rs. ag 

S ir bracket, for less important brackets, Rs. 15 is allowed and for inferior ones 
s. 5*8. The best class will only be allowed for the 200 feet avenues, the 
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intermediate class for the 8o feet avenue and the inferior class for all other 
roads. 

The total cost would therefore be— 




Rs. 

200 feet avenues 44X 8*18 X 25 s 


••• 

80 „ „ 44x9*05x15 = 


— 5>973 

Other roads 44x50x5*5 = 

»** 

12^100 


Total 

... 27,071 


Thus the total cost of erecting the poles complete, but without the cost of 
any distribution mains will be Rs. 2,04,551. 

6. Distribution mains. — The quantity of copper in the distribution mains 
used in connection with the Delhi Durbar was 331 tons. It is roughly estimated 
that the area that will actually be supplied with electricity is only about §rd of 
that supplied by the duibar installation. If therefore it is assumed that the total 
amount of copper wiring required is 150 tons, the amount will be on the large 

side. Copper wire at present costs ;^8o per ton, therefore the total cost will be 

Rs. 1,80,000. 

7 * Generating station.’— \\. is roughly estimated that the requirements of 
various portions of the new city will be as under— 

Government House ... ... ... 

Residencial ofScial quarters ... ... 

Rajahs, shops, bazars, etc. ... ... 

Ofhces ... «•« ••• 

Street lighting ••• 

Miscellaneous requirements ... 

Total 


50 Kilowatts. 


«« • 

40a 

J) 



200 

f) 

II 

»»• 

SO 


9i 

f »• 

150 

n 

n 

O** 

150 


II 


Z9000 

V 

If 


Now 1,000 kilowatts is equivalent to 1,340 H. P. It is considered that an 
all round rate of Rs. 1,000 per horse power will be sufficient to cover the 
cost of the generating plant and the power house. The amount of the durbar 
plant that can be usefully' transferred to the installation for the New Capital is 
not yet known, but the rate of Rs. 1,000 is as near an approximation as can be 
made at this stage. The total cost of the generating station would thus be 
Rs, 13,40,000. 

8. Total cost . — The total cost of supplying electricity throughout the Capital 
■will therefore be — 


Rs. 


(1) Rentable buildings as per detailed estimate (page 18) 

(2) Government House ... 

(3) Secretariat and other offices ... ... 

(4) Street lighting (exclusive of mains) ... 

(5) Distribution mains ••V 

(6) Generating station 


... 8,27,918 
... 1 8,200 

... 4,45.780 

... 2,04,55* 

... 1,80,000 


Total ... 30,16449 
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0. Programme of annual expenditure — A certain amount of electricity will 
be required during the early stages of the work in connection with the running of 
workshops and the lighting of the quarters occupied by the constructional staff. 
As the secretariat offices and residences become completed, it will be con- 
venient if the lighting can be arranged for. The expenditure will therefore be 
more or less evenly spread over the 5 years of construction. The expenditure 
on the first two years will be largely on account of articles received from 
England. 

The programme may therefore be taken as under— 


— 


I 9 I 4 -I 5 - 

1915-16. 

i9i6*I7. 

1917-18. 

Total. 


Rs * 

Rs. 

Rs. 

Rs 

Rs. 

Rs. 

Total expenditure ... 

6,50,000 

6,00,000 

6,00,000 

6,00,000 

5 . 66,449 

30,16,449 

Expenditure in England 

4,00,000 

3,00,000 

1,00,000 

*t« 


8,00,000 

Expenditure in India •«, 

2,50,000 

3,00,000 

5,00,000 

6,00,000 

5 . 66,449 

22,16,449 


10. Points on which instructions are required. — Points on which instruc- 
tions are required can be more usefully dealt with in the general report as .this 
estimate has been framed with the object of arriving at a sum total of money to 
be set aside for lights and fans for buildings and roads. 

1 1 . Schedule of rates. — A schedule of rates used in this estimate is added 
for convenience in reference. 

Schedule of rates used in this estimate. 


Item. 


Cost. 


Per. 

Lighting points for Government House 


Rs. 

50 

Each *1 

) inclusive of 

Fan points „ „ „ 


150 

( 

J 

w 

K ordinary fit- 
1 tings only. 

Installing lights and^fans in secretariat ofBces 


31 ’ 

% s. ft. of floor area. 

Poles complete with brackets and insulators 


60 

.Each. 


Lighting brackets fixed on poles— 

Best class ... 

»• « 

25 

ft 


l^ntermedi^te cla^s 


15 

ft 


Inferior class ... 

• •• 

* 5‘5 

ft 


Copper for distribution mains 

• « • 

1,200 

Ton* 


Horsepower 

... 

1,000 

Each* 



Meport on electric light fittings in rentable buildings. 

This estimate provides for the cost of electric light fittings ^d fans in 
connection with all rentable buildings of the New Capital. 

_ s. The Public Works Department in their letter no. 451-469-6., dated aoth 
April 1912, 'asfefessed for the next three years the annual rental for "repairs” 
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at 5 cent per annum on the capita] cost of the installations. In addition 
the occupant of a residence installed mth electric light or fans has to pay a 
charge of 3I per cent per annum on account of interest. Thus the total charge^ 
made is 8| per cent per annnm on the capital cost of the installation. 

3. An “ installation ” consists of all lights, fans, power connections, wires, 
etc., that are situated within the walls of the residence. It therefore commences 
from the fuse-boK or distribution board. It does not include any leads or con- 
nections outside the residence. 

4. The same type plans as were used in the “ buildings ” estimate are 
employed in the preparation of this estimate. An estimate of the cost of the 
internal fittings required in each class of bungalow has been worked out and 
from these results the total cost has been arrived at. 

5. Although the plans selected are only types, the cost as given for each 
class is probably as accurate as it is possible to be without the detailed drawings 
of the actual residences. 

6. In explanation of the various estimates the following remarks are 

added 

(fl) Officers' Class C being the most superior class of residence pro- 

posed, the cost of wiring has been taken as Rs. 25 per point. 
This rate allows for a good class of casing and finish. For classes 

D, E, F (*) and F (/«), the wiring rate is taken as Rs. 22 — ^this 
will allow for the ordinary wood casing. For Class G, where it is 
desirable to keep the cost of the installation as low as possible, 
Rs. 18 per point only is allowed, in this case the wiring will be by 
cleats. The estimates show the kind of fittings proposed for 
each class. A liberal provision of wall sockets is allowed for. 
These can be used for connecting up the portable lamps. 

In the case of the officers quarters only, with the exception of 
class G, provision has been made for radiators, two in each quarter 
of class C and class D t}T)es and one in each quarter of classes 

E, and F (i) and («). In addition power plugs have been 
allowed for in the dining and drawing rooms for the connecting 
up of electric kettles, toasters, irons, etc. These articles would of 
course be provided by the occupants and not by Government. 
But it is considered essential that the power plugs should be 
installed in the first instance. The cost of these special fittings 
is small in comparison with that for lighting and fans. 

(d) European Clerks' Class. — The cost of wiring has been taken as 
Rs. 18 per point as in the case of class G. officers class. The 
fittings will all be of a plain nature. 

(c) Indian Clerks' C/ass.— The cost of wiring has been taken as Rs. i8 
per point— all the fittings will be as plain and cheap as possible so 
as to reduce the annual rental to a minimum. 

As regards the fittings provided for in the various estimates; the prices 
entered are fair average ones. A certain number of ornamental brackets and 
superior pendants are allowed in the case of the officers quarters, but the 
amounts entered are in no way extravagant. The cost of the distribution boards 
vary according td the size of the bungalow ; Rs. 60 is allowed in the case of 
class C, and Rs. 50 for class D, officers scale, as these distribution boards 
will probably be 6 and 4 way ones respectively. For the smaller residences the 
cost has been reduced proportionately. In the case of smallest class of Indian 
clerk’s quarters, which will be built in blocks, one distribution board only Is 
provided for 5 quarters. This arrangement would probably result in economy. 

{f each quarter was wired separately, a fuse box only in each quarter would be 
necessary* 
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7. "The provision made for fans in this estimate is open to some 
criticism, as generally speaking the majority of quarters will only be occupied 
during the cold months. But it is understood that the Government of India 
will make Delhi its headquarters for 7 months of the year, i.e.y from Octob» 
to April inclusive. In this case fans would probably be really only necessary 
during the months of October and April. This being so, the question of the 
provision and the scale of fans needs careful consideration. This estimate how- 
ever provides for ceiling fans for all the main rooms of classes C, D, E, F (i) 
and F (««) officers’ scale and one or two table fans for class G, officers’ scale 
and classes A, B, and C, European clerks’ scale. No prevision is made for 
fans in the case of Class D for European clerks or in the case of Indian clerks. 

8. The annual rental that should be paid by the occupants for thw 
installation also needs consideration. The existing rules, as explained in 
paragraph 3 , are that the occupants should pay 8^ per cent per annum 
of the capital cost of their installations, but this percentage is based on the 
installation being used for the whole year, as a matter of fact most of 
the quarters will be occupied for 7 months only, consequently the cost of re- 
pairs should be less than 5 per cent. It should be (I’^th of 5) per cent, or say 
3 per cent. The rate of interest at 3 J per cent per annum would remain the 
same. The total charge should thus be 6| per cent per annum for those officers 
who only occupy their quarters for a little more than half the year. Statement 
B. however shows the percentage of rent to pay based on a return of 8^ per cent. 
The above remarks are merely made to call attention to the matter. 

9. Statement A is an abstract^ showing the total cost of installing light and 
fans. The number of quarters required are taken from the “ buildings ” estimate, 

to. The total cost is as under : 





Rs. 

(a) Lighting and extras 



... 6,14,47a 

ii) Fans ... 

... 

% • * 

2,13,446 



Total 

... 8,27,918 


It. The whole of this amount will not be unremunerative as 3i per cent 
per annum will be paid by the users as interest. The amount of this will be 
Rs. 28,977 per annum. 

Schedule of rates used in this estimate. 


Item. 

Cost 


Remarks* 

1 

Points.— 

Rs. A P. 

1 


Best class 

25 0 0 

Each. 


Intermediate class ... ... 

25 0 0 

»> 


Inferior class ... ... 

iS 0 0 



Distf!b;)tion boards and fuse boxes ... 

60 0 0 

to 

15 0 0 

}} 

Depending iipoii 
the size of thk 
bungalow. 
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Class— C* 


»»• 

• •• 


Number of paints . — 

Drawing room (760 square feet) 
Two wall sockets ... 

Hall (396 square feet) 

Dining room (660 square feet) 
Library (320 square feet) 

: 1 wall socket ... 

. 4 bed rooms, 2 points each 
4 wall sockets 
i large bed room 
i wall socket ... 

„ 2 dressing rooms 
7 bath rooms 
Passage 
Serving room 
Pantry 
Verandah 
Kitchen 
-^otor shed 




«•» 


«•* 

*«» 


••• 

.•t 


««« 


... 

«•« 

... 


Points. 

7 

a 

a 
6 

3 
1 

8 

4 

3 

1 

2 

7 

4 

t 
I 

3 
f 

1 ■ 


Total 


57 points. 


* All tbese estimates aie based on the type plan for oCBcers and clerks, detmts of ndddi axcf ^6ii in Bs^mate 
No. n. 
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Detail of Fittings. 

17 plain pendants (2 in dressing rooms, 4 in passage, s in hall, 5 in bed 
rooms, I in kitchen, 3 in verandah). 

6 ornamental brackets (3 in drawing room, 3 in dining room). 

12 plain brackets (1 in library, i in bed room, i in serving room, 1 in 
pantry, i in motor shed, 7 in bath rooms). 

14 adjustable pendants (4 in drawing room, 3 in dining room, 2 in library, 
5 in bed rooms). 

Also allow for i standard lamp and 4 table lamps. 

Estimate for Class C. 

{a) Lighting. 


Wiring 57 points at Rs. 25 each ... 

... 

«** 

Rs. 

Xi 4^5 

6 ornamental brackets at Rs. lo each 


tan. 

60 

12 plain brackets at Rs. 5 each 


... 

60 

14 adjustable pendants at Rs. 10 each 

• • • 

M * 

140 

I standard lamp at Rs. 50 

... 

... 

50 

4 table lamps at Rs. 10 each ... 

••• 

1 » • 

40 

I distribution board ... 

»•« 

« • » 

60 

54 M. F. lamps at Rs. 2 each 

• « » 


io8 


Total 

{ 6 ) Fans. 

Wiring 8 points at Rs, 25 each 
8 ceiling fans at Rs. 85 each 
2 diagonal travellers at Rs. 22 each... ... 

8 regulators at Rs. 18 each ... 

Total 

(f) Extras. 

2 radiators at Rs. 60 each ... 

5 power plugs for radiators, kettles etc. at Rs. 22 

Total 
Total estimate 


*.943 

Rs. 

200 

680 

44 

144 

1,068 

Rs. 

120 

no 

230 

3,241 


OFFICERS’ QUARTERS. 
CLASS d; 

( 

Number of points^ 

Drawing room (580 sq. ft.) 

2 wall sockets 

= Dining room {495 sq. ft.) ... 


Points. 
... 6 

f»r~ -5 
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riall <240 sq. ft.) 

Study (360 sq. ft.) 

1 wall socket 

.j. bed rooms j 2 poiuts each 
4 wall sockets 

4 dressing rooms 

5 bath rooms 
Pantry 
Serving room 

Store room ••• 

Kitchen 

Verandah ••• 

Porch 

Motor shed 


Points. 

I 

... 8 

• •• 4 

... 4 

5 

I 

t . 

... I 

... 1 
... 2 

... I 
... I 

47 points^ 


Detail of Fittings. 

piain pendants (+ in dressing rooms, a in hall, . in kitchen, i in store 

room, am verandah and 4 m bed rooms). 

' - - • \ 


a ornamental brackets (a in draning room). 

,nplainbrackets(5inbathrooms . in = ■" <>‘"“>8 

alliustabi; pendants (4 in drawing room, 3 in dmmg room, . m study, 4 
in bed rooms). 


Also allow for i standard lamp and a table lamps. 


Estimate for Class D. 


(«) Lighting-^ 


Wiring 47 points at Rs. 22 each 
14 plain pendants at Rs. 4 
3 ornainelntal brackets at Rs. 10 
12 plain brackets at Rs. 5 each 

1 standard lamp at Rs. 50 ••• 

2 Table lamps at Rs. lo each 
Distribution board 

43 M. F. lamps at Rs. a each 


Total 


(J) Fans— 


VViring 7 points at Rs. 22 each 
7 ceiling fans at Rs. 85 each 
a diagonal travellers at Rs. 22 eac 
1 rcgulatots at Rs. 18 each 


Total 
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(e) Extras— 


2 radiators at Rs. 6 o each 

5 power plugs for radiatorSf kettleSi etc.) etc. at Rs. 22 each ... 


Rs. 

120 

no 


Total ... 230 


Total estimate ... 2,645 


Number of points — 


-OFFICERS’ QUARTERS. 
Class E. 


Drawing room (384 sq. ft.) 

2 wall sockets 
Dining room {384 sq. ft.) 
Hall (12S sq. ft.) 

4 bed rooms, 2 points each 
4 wall sockets 
Passage ... 

2 dressing rooms ... 

6 bath rooms ... 

Pantry ... 

Cook-house 

Verandah 

Porch 

Store room ... 


••• **• *•* 

«•« ••• 

«•« w* 

«•* 

••• ••• ••• 

*»• 
••• 

••• «*• 

••• ••• 
••• ••• ••• 

••• ••• 

tmu 

Total. •• 


Points. 

••• 3 

tt • ^ 

• * • 3 
« « « s 

8 

•tt 4 
tf 1 

•tt 2 
••♦ 6 
»•» 1 

•t. I 

»•• 2 
... I 

ttt J 

ttt 36 points. 


Detail of Fittings. 

12 plain pendants (2 in dressing rooms, 4 in bed rooms, i in passage, 1 in 
hall, I in kitchen, i in store room, 2 in verandah). 

10 plain brackets (6 in bath rooms, i in pantry, 2 in dining room, i in 
porch). 

8. adjustable pendants (3 in drawing room, i in dining room, 4 in bed 
rooms). 

Also allow for a table lamps. 

Estimate for Class E. 


(«) Lighting— 

Wiring 36 points at Rs. 22 per point ... ••• 379 

12 plain pendants at Rs. 4 each ... ... 4^ 

10 brackets at Rs. 5 each ... ... ••• 5® 

8 adjustable pendants at Rs. to each ... ... ••• 

2 table lamps at Rs. 10 each ... ... .*• 20 

Distribution board ... ... ... ••• 3® 

32 M. F. lamps at Rs. 2 each •«t ••• 64 
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(i) FattS'-^ 

■Wiring 6 points at Rs. a a 
6 ceiling fans at Rs. 85 
6 regulators at Rs. 18 

(c) Extras— 

I radiator at Rs. 60 
4 power plugs at Rs, aa each 


Rs. 

133 

5*0 

108 


Total 

... 750 



**• 

60 


88 

Total 

148 

Total estimate 

1., 1,98a 


OFFICERS' QUARTERS. 
Classes F (1) and F (u). 

JJumher of points— 

Drawing room (320 sq. ft.) 

X wall socket ... 

Dining room (320 sq. ft.) ... ... 

Hall ... ••• ••• 

3 bed rooms, 2 points each 

3 wall sockets ... 

2 dressing rooms ... 

4 bath rooms ... ... 

Pantry ••• « 

Store-room %.• *.< 

Kitchen .*• ••• 

Verandah «•« 


Points* 

3 

1 

3 

..a 1 

6 

3 

a 

... 4 

... I 

... I 

... I 

... I 


Total ... 27 points. 


Detail of fittings. 

9 plain pendants (2 in dressing rooms, i in store room, i in Idtchen, i in hall, 
I in verandah, 3 *** rooms). 

7 brackets (4 in bath rooms, 1 in pantry, 2 in dining room). 

7 adjustable pendants (3 in drawing room, i in dining room and 3 in bed 
rooms). 
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(a) Lightings 


Estimate for Classes F (i) and F (ii). 


Wiring 27 points at Rs. 22 per point 
9 plain pendants at Rs. 4 each 
7 brackets at Rs, 5 each 
7 adjustable pendants at Rs. 10 each 
2 table lamps at Rs. 7-8-0 each 
Distribution board 
25 M. F. lamps at Rs. 2 each 


(6) Farts'^ 

Wiring 5 points at Rs. 22 ... 

5 fans at Rs. 85... 

5 regulators at Rs. 18 


(c) Extras—- 

I radiator at Rs. 60 
4 power plugs at Rs. 22 


Total 


• •• 


Total 


• •• 


Total 
Total estimate 


Number of points— 


OFFICERS’ QUARTERS. 
Class g. 


Sitting room (320 sq. ft.) 

1 wall socket 
Dining room (320 sq. ft.) 
Hall (96 sq. ft ) 

3 bed rooms, i points each 

1 bed room 

1 wall socket ... 

2 dressing rooms ... 

4 bath rooms ,,, 

Pantry .I. 

Store room 
Kitchen 


Total 

Detail of Fittings. 

pendants (3 in sitting room, 2 in dining room 
rooms, 2 m dressing rooms, i in store room, i in kitchS’ 
5 brackets (4 in bathrooms, i in pantry). 

(a) Lighting — Estimate. 


Wiring 22 points at Rs. 18, per point 
15 plain pendants at Rs. 4 each 
5 brackets at Rs. 5 each 
I table lamp at Rs. 7-8-0 
Distribution board 
21 M. F. lamps at Rs. 2 each 


• •• 
••• 
• •• 


Rs, 

594 

36 

35 

70 

15 

30 

50 

830 


... no 
... 425 

90 


625 

60 

88 

148 

1,603 


• •• 
• • » 
• •• 
Its 
• • • 


Points^ 

3 
1 
2 
I 

4 
1 

1 

2 
4 

I 

I 

I 

212 points. 


I in hall, 5 in bed 


ft* 


Total 




Rs. 

396 

60 

25 

7 

30 

42 

560 
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(A) Fans— Rs, 

Wiring 5 points at Rs. i8 per point ... ... ... go 

3 table fans at Rs. 45 each ... ... ... ... 135 

Total ... 235 

Total estimate ... 785 


EUROPEAN CLERKS' QUARTERS. 
Class A. 


Number of points— 

Drawing room (288 sq. ft.) 

’Dining room (228 sq, ft.) 

2 bed rooms (228 sq. ft. and 256 sq. ft.) 

I office or bed room ... 

3 bath rooms ... ... 

I pantry 

t kitchen ... ... 


Total 


Points. 

3 

a 

4 

I 

3 

t 

1 

15 points. 


Detail of Fittings. 

II plain pendants (3 in drawing room, 2 in dining room, 4 in bed rooms, 1 in 
office room, i in kitchen.) 

4 brackets (3 in bath rooms, i in pantry). 

Estimate of cost. 

(fl) Lighting— 


Wiring 15 points at Rs. 18 per point 
1 1 plain pendants at Rs. 4 each 
4 brackets at Rs. 3 each 
Distribution board 
1 5 M. F. lamps at Rs. 2 each ... 


(A) Fans — 

Wiring 5 points at Rs. 18 
2 table fans at Rs. 45 each 


Total 


••• 


Total 
Total estimate 


Rs. 

370 

44 

13 

as 

30 

381 


90 

90 


... iSo 
... 561 


EUROPEAN CLERKS’ QUARTERS. 
Class B. 

Number of points— 

Sitting room (388 sq. ft.) ... ••• 

Dining room (256 sq. ft.) ... ... ••• 

. Bedrooms (288 sq. ft.) ... ... .»• 

Bed room (122 sq. ft.) ... ... «.• 

Dressing room ••• f*t 

% bath rooms ««« ••• 

Pantry ••• ••• ••• 

Cook* house ••• 


Points* 


3 

a 

a 

t 

I 

a 

\ 

X 


13 pointfa 


708HD 



Estimate No. VIII—Lighting. 



14 



Detail of Fittings. 



10 plain pendants (3 in sitting room, 2 in dining room, 3 
dressing room, 1 in cook house). 

in bed 

rooms, 1 in 

3 brackets (2 in bath rooms, i in pantry). 



Estimate of cost. 


Rs. 

(«) Lighting — 



Wiring 13 points at Rs. 18 per point ... ... 

• « i 

334 

10 plain brackets at Rs. 4 each ... ... 

t«« 

40 

3 brackets at Rs. 3 each ... ... ... 

• A # 

9 

Distribution board ... ... ... 

... 

35 

13 M. F. lamps Rs. 2 each ... 


26 

Total 

(i) Fans-^ 

#•« 

334 


Rs. 

Wiring 4 points at Rs. 18 per point ... ... 

• •• 

72 

1 table fan at Rs. 45 ... ... ... 

... 

45 

Total 

to* 

117 

Total estimate 

• •• 

45 > 

EUROPEAN CLERKS’ QUARTERS. 
Class C. 

Number of points^ 




Points, 

Combined sitting and dining room (266 sq. ft.) ... 

«« . 

3 

2 bed rooms (224 sq. ft. each) ... ... 

• •• 

2 

2 bath rooms ... ... ... ... 

• •• 

2 

Pantry 


I 

Cook room ... ... ... ... 


I 



9 points. 

Detail of Fittings. 



6 plain pendants (3 in sitting room, 2 in bed room, 1 in 

cook house) 

3 brackets (2 in bath rooms, 1 in pantry). 

Estimatb of cost. 

(«) Lightingmm 




Rs, 

Wiring 9 points at Rs. 18 per point ... ... 

•«» 

162 

6 plain pendants at Rs. 4 each ... 


34 

3 brackets at Rs. 3 each ... 

■ • • 

9 

Distribution board ... ... ... 

to* 

35 

9 M. F. lamps at Rs. 2 each ... ... 


18 

Total 


238 

{b) Fans— 



.* 

Wiring 3 points at Rs. i8 per point ... ... 


Rs. 

• •0 

54 

I table fan at Rs. 45 

••• 

45 

Total 

• •• 

99 

Total estimate 

• 00 

337 
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EUROPEAN CLERKS’ QUARTERS. 
Class o. 


Combined sitting and dining room (266 sq. ft.) 
2 bed rooms (224 sq. ft. each) 

2 batb rooms ... ... ... 

Pantry 


Detail of Fittings. 

5 plain pendants (3 in sitting room, 2 in bed rooms). 
3 brackets (2 in bath rooms, 1 in pantry). 

Estimate of cost. 

(«) Lighting— 

Wiring 8 points at Rs. iS per point ... ... 

5 plain pendants at Rs. 4 each ... 

3 brackets at f^s. 3 each >.1 ... ... 

Distribution board ... ... ... 

8 M. F. lamps at Rs, 2 each 

Total 
Total estimate 


Points. 

3 


8 points. 


Number of points— 

6 living rooms 
Cook-house 


INDIAN CLERKS’ QUARTERS. 
Class A. 


Estimate of cost. 


Wiring 7 points at Rs. 18 per point 
7 plain fittings at Rs. 2-8 each 
Distribution board 


Total 


Points. 


7 points. 


Number of points, 
5 living rooms 
Cook-house 


Class B. 


Estimate of cost. 


Wiring 6 points at Rs. 18 each 
6 plain fittings at Rs. 2-8 each 
Distribution board ... 


Points, 


Total 


6 points. 
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INDIAN CLERKS* QUARTERS. 


Class C. 



Number of points. 


Points, 

3 living rooms .*• ... 

• « • 

••• 3 

Cook-bouse ... ... ... 


... t 


Total 

... 4 points. 

Estimate op cost. 





Rs. 

Wiring 7 points at Rs. i8 per point 

t •• 

... 72 

4 plain fittings at Rs. 2-8 each 

• • • 

... 10 

Distribution board .. 

» »* 

... 15 


Total 

.. 97 

Class D. 



Number of points. 


Points. 

2 living rooms ... ... 


... 2 

Cook-house ... 

• • • 

ess 1 


Total 

... 3 points 

Eshmate of cost. 





Rs. 

Wiring 3 points at Rs. i8 per point 


... 54 

3 plain fittings at Rs. 2-8 each ... 

i • v 

•*. 8 

Distribution board ... 


... 15 


Total 

... 77 

Class E, 



Number of points^ 


Points, 

2 living rooms 

«•» 

... 2 

Cook-house 


... 1 


Total 

... 3 points. 

Estimate of cost. 





Rs 

Wiring 3 points at Rs. i8 per point 

« ft • 


3 plain fittings at Rs, 2-8 each 

«•» 

w f 

... 8 

Share of distribution board for 5 quarters ... 


... 10 


Total 

... 7a 

* 
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Abstract estimate showing ihsuosi of slecinc light fithtigs and fans for rentalk h nlh>.gs. 


Class of quarter. 

Number 

of 

quarters 

required. 

Cost of Internal fittings of each j 

RESIDENCE, 

Total cost. 

(«) LighUng 

(6) Fans. 

CO Extras. 

(a) L.gntng 

(5) Extras. 

{&) Fans. 

OwicBEs’ Class 


No. 

Rs. 

Rs. 

Ps. 

Rs 

Rs. 

Class C> 

til 

6 

1.943 

I, 068 

230 

13.038 

6408 

Class Ds 

tti 

*7 

1.496 

919 

230 

29,342 

15.623 

Class E> i» ••• 

««• 

65 

1,084 ' 

750 

148 

SOjoSo 

48.750 

Class F (j) and F (m”) 

■9 

»33 

830 

623 

148 

1,30,074 

83,125 

Class G. • ... 

t • 

*9 

560 

225 

IM 

16,240 

6.525 

Total 

oat 

«ai 

••• 




1,60,431 

i 

Eoropban Clerks* Class. 


■» 






Class A. ... 

fit 

59 

381 

180 


22,479 

10,629 

r Class B4 iM 

••t 

0 

334 

117 

M* 

32.064 

1X323* 

f Class C* If* 

•e« 

139 

238 

99 

a *t 

33,082 

13,761 

t Class Oi ita It* 


216 

214 



46,224 

1 

*«« 

Total 

• ■1 

*11 

an 

III 

It* 

1.33.849 

35,622 

Indian Clerks’ Class. 








Class A. ... ... 


*3 

»S9 

III 

lit 

2,067 


Class ihjt 4 st 


38 

138 

• at 

toa 

S.244 

■«« 

Cl^s C* ^ t»( 

•«< 

77 

97 


tfl 

7.469 

«*a 

Class 0* a*} II r 


456 

77 

*a« 

• *« 

35,112 

fl* 

Clc^S i«t h»« 


1.830 

72 

too 


1,31.760 

to* 

Total 


III 

AM 

Ml 

IM 

1,81,752 

Ml 

Staff of His Ekcbllbncy trb 





- 

- 

Viceroy. 








Offioirs’ Class, 








Class E. 

• it 

s 

1,084 

759 

148 

1.232 

750 

Class F(i) and F(i») ■ ... 


7 

830 

628 

148 

6,846 

4.375 

Total 


Mt 



»aa 

SfijS 

5.1*5 

C0HMANDBR*m<CBlBF AND STAFF. 







Commander-in'Cblef w 

•M 

s 

3,886 

3,136 

460 

4.346 

3.136 

Officsrf Class, 








Class E, 

til 

1 

1.084 

750 

148 

1,232 

ISO 

Class F (0 and F (»’) ,„ 

IM 

2 

830 

625 

148 

1.956 

ifiSff 

Aides»de*Canip ... 

*M 

4 

IM 

«tl 

t** 

900 

Soo 

^ Iftdtan CUrks' Class, 

Class B, 

Ml 

1 

138 


St 

Mi* 

' 138 

rii 

j ^ 







" . ' 



- 




1 . J‘ 

yr 

ffl 

' §*572 , 

4.636 

Total, .. 


T*- ^ « 

f i ' ^ ' 

JIA 


. 4 ^ if 


* vr * * 

t •* 


, - -- - 

Ji ^ 



ji 








Estimate No. VI!!— Lighting. 

i8 

STATEMENT k—eoial 


Ahtfdct estinidU shovkg tlii cost of elsdfte light jiHings sad fdnsfoY renidbli buildings. 



1 


Cost or hTcnuAL eitt.ngs of EiCH 

RESIOEKCE 

Total 

COST, 

Class of quarter 



(fl) Lighting. 

( 6 ) Fans 

( 1 ) Extras. 

(al Lighting. 

( 8 ) Extras 

(i) Fans. 

Administrativb and Municipal Stapf, 

No. 

I 

1 

I 

Rs. 

Rs 

‘ Rs 

1 

Rs. 

Rs 



! 






Clsss D» III M* 

i$4 

1 

1 

i>496 

9'9 

S 30 

1,726 

919 

Class E. . . ... 

Ml 

J 

1,084 

750 

148 

1*232 

750 

Class F (Q and {») 

European Clerk* Class 

1 

i 

1 

830 

635 

1 

148 

9.849 

4.375 

Clsss Ai Mv 

fll 

i 

381 

180 

fM 

381 

t 8 o 

Clsss Bi lit ait 

III 

5 

334 

ri 7 

Ml 

L 670 

585 

Inim Clerk' Class 








Clsss B III 

1 

Ml 

1 

138 

111 

Ml 

138 

W 

Total 

IM 

til 

•ti 


Ml 

n,993 

|H 

Miscblunboos List. 

Officers' Clm, 



1 





Class$F(tO ... «i. 

European CUrk^ Class 

IM 

1 

830 

625 

148 

978 

625 

) 

Class C. •« t*. 

...j 

1 

i 

a 

338 

99 

Ml 

479 

198 ' 

Total 

III 


in 

•It 

• tl 

1^11111110111^^1^^ 

823 

Gsako total 

«ll 

ut 

• II 1 

1 

|M 

lit 

9 , 14 . 47 , 

2)13*448 


t— — “• '•'■I • ^ 


Rs, 8 , 27 p 9 i 8 









OsncsRs’ Cuss. 


Oisss 0. ... 


EsTiAfATE No. Vlil— L ighting. 


STATEMENT B. 

Statement showing annual rental of fittings. 



Pay of occupant 
per montn 


Cost of 
each 

installation 


Annoal rentai. at 8^ fsr 

CENT OP CAPITAL 
COST. 


Per annum Per month. 


Rent as a percentage* 
of pay. 


Class 0.,.. 


5,000 to 3,300 


o37too’58 


Class G... 


3,000 to t,6oo 


i 63‘47 


o4dtoo8S 


Class F {*) and F («) 


i,6oo to SOQ 


136*25 


o 71 to 1*4* 


Class G* ,« 


Evropbah Clbrss* Cuss. 


Class A. *•> 


Class B« III 


500 to 301 


0*64(0 s^ 


Class C* 


300 to 301 


o 79 to |‘I9 


Class D. »• 


300 to too 


0*75 to i*Si 


IS0 UII Clbbks’ OTARiaas 


Class A.... 


Class Bi. 


500 to 301 


0*19 too'33 


:iassC.< 


300 to aox 


0*33 ta 9*35 


*la8S O.M. 


300 to too 


o**7 to 0*54 


Under too 
(SayR& So.) 


Gt Vi Bt Pif S&nla.'-'Noi 708 Hi 


mils 
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Estimate No. IX — Establishment. 


1 

Report dated 28th September igt2, by Captain W. H. Roberts, R. E., on the 

cost of establishment. 


This estimate provides for the salaries and allowances of all classes of the 
_ .... staff that are likely to be employed on the 

I. copeo estimae. Construction of the new Capital. It includes 

the cost of the committee of experts, and those engineer and other officers 
who are already employed on the work of preliminary investigation. 

It has been assumed that the whole work can be completed by 31st March 
^ 1018. This allows for five full work* 

2* Basis On which estimate IS prepared. . _ i. t i. 

ing years, and a part of the present 
financial year. The strength and the composition of the staff w-ill vary year by 
year according to the amount and nature of the work to be done. A forecast of 
the total annual expenditure has therefore been prepared for each of the five 
years during which the work of construction will continue. It is assumed that 
no appreciable amount of work other than the collection of some material and the 
preparation of the project can be carried out during the present year. • From the 
statement of expenditure (statement B) that is likely to be incurred year by year, 
it has been possible to arrive at the probable strength of the constructional 
staff. 

It is estimated that when the building work, arid consequently expenditure, 

are at their highest, three circles consisting 

3. Composition 0 sa. -cach of a Superintending engineer, three 

executive engineers and nine sub-divisional officers with their necessary subordi- 
nate staffs, will be -able to cope With the work. A chief engineer for the general 
control of the whole work will, of course, be necessary during the whole time of 
construction. The staff of three circles complete w'ill, it is considered, be 
required during the years 1913*14, 1914-15 and 1915-16. For the last two years 
the staff can be reduced by one superintending engineer and his subordinate 
officers, that is to say, by one complete circle. During the last year a • further 
reduction can be made by abolishing two of the executive engineers with their 
staffs, thus leaving for the last year, in addition to the chief engineer, only two 
superintending engineers, four executive engineers and twelve sub-divisional 
officers. When the work is greatest the staff under the chief engineer would 
consist of three superintending engineers, under each saperintending engineer 
there will be three executive engineers, and under each executive engineer, there 
will be three sub-divisional officers. Statement A shows in detail the composition 
of each office. The following remarks are, however, added in explanation. 

In addition to the ordinary staff of this office, the pay of an extra-assistant 
commissioner on Rs. tjoo per month has 

4. ce o t e c le enginesr. been added. This officer would deal with 

all questions in connection with agreements, contracts, etc. The whole of this 
office would remain intact during the time of construction. 

An architect of some standing and recognized ability will, no doubt, be 

. , „ _ added to the staff. This estimate provides 

for an architect on Rs. 2,500 per month 
and an assistant on Rs. 600 per month. Provision for this office has only been 
made fm: the first four years. 

Provision is made for one superintending engineer on Rs. 2,000 per month, 

- _ .... . , a: and the other two on the Rs. i,7so scale. 

The total salaries of the whole office will 
fiius be Rs. 35,808 or Rs. 32,808 according to the grade of the superintending 
engineer. 

The average pay of an executive engineer is taken as Rs. 1,000 per month, 

7. Executiro engineer's offico. although this figure is in excess of the 

average pay of imperial and provincial 
executive engineers. _ Provision has been made in the offices of the executive 
engineer for five british foremen for supervising work. The pay of each of these 


908HD 
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men is taken as Rs. 450 per month. As there are 9 execut.ve engineers, one 
nuilh of their total pay is added to each executive engineer s office. 

The average monthly pay of each assistant engineer is taken as Rs. 500. 

^ This assumes that a fairly large propoition 

8 Sub divisional offices provincial servicc officers will be em* 

ployed. To each sub-division will be attached one sub-engineer and five loiyer 
subordinates. One supervisor and one overseer are allowed for fwo offices. To 
each sub-division will be added one storekeeper on Rs 30 per month. 

Provision under this head has been made for a superintendent of gardens 

and an assistant. Perhaps m a garden 
e, Arbo icuiture and horticuUu e officer. City hif^her pay maybe necessary to get 

the talent required. The establishment can be reduced for the last two years. 

Provision for this office has only been made for 4 months of the present year, 

and for the w^hole of the year 1 913-14, 
to Land acquisition office, assumed from the progress already 

made that this office will have completed its work at the end of the year 1913-14. 

Provision for this office has been made for two years only, 19^3 * ^4 ^nd 

1914-15, as at the end of the year 1914-15, 
II Colonisation office whole of the inhabitants living on 

the site wull probably have settled down in their new homes. The estimate 
allows for one officer on Rs 1,000 per month to carry out the work of 
personally seeing to the needs of each evicted family, so that no avoidable hard- 
ship will befall any of them. 

Under this heading are included a health officer on Rs. 1,250 per month, one 

assistant surgeon and three sub-assistant 
fa. Sanitary and medicd officer, surgeons. The assistant surgeoD Will be 

directly in charge of the hospital and dispensary. This expenditure is lavish 
compared to that usual on large engineering work, but the close proximity to the 
enclave will probably necessitate this staff. 

This estimate allows for the cost of the audit office being charged to this 

work in the same manner as to other works 
Audit 0 ce constructed from borrowed funds. But it 

is possible that it may be charged to “18— General Administration.’* The 
provision made is for two audit officers on Rs. 1,000 and Rs. 600 per month 
respectively, and for an office staff consisting of a superintendent and 36 clerks, 
but for the last two years the office establishment can be reduced. 

The salaries allowed for the officers and clerks are fair average ones and are 

shown in statement A. The rates of pay 
^ allowed for chaprasis, however, needs some 

explanation. At Delhi, it is now extremely difficult to obtain the services of 
a chaprasi on Rs. 8 per month, so m every case a rate of Rs, 10 per month has 
been entered to be on the safe side. Jemadars of peons are allowed Rs. 11 
and in the case of the chief engineer’s office, Rs. 1 2 per month. 

For the purposes of this estimate it is assumed that the engineering staff 
u a superintending engineer's circle will 

be appointed on ist January 1913, so the 
pay for this staff has been provided for two months, ^,0., January and Febru- 
ary, As already stated provision has been made for the full staff from ist April 
19 * 3 - 

In addition to the establishment charges on mentioned above for the year 
15. Extra charges against estabUsbrnent esti- I9I2-I3 On the foUowing amOUntS should 

be added 


mate. 


(1) Salaries and allowances of the committee of experts ... 

(2) Office of special engineer officers in the Home Depart-i 

ment 

(3) Special officers employed in connection with the new 

capital 






(4) Prizes in connection with the bungalow competitions 






Rs 

1,65,000 

1,00,000 

1 , 00,000 

13>6 oo 


Total 


Rs. 
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and for the year 1913*14 should be added:— 


(0 

(2) 

( 3 ) 

( 4 ) 


Prizes for preliminary designs for a selected secretar- 
lat 

Cost of fair drawing and revising the selected design 'ik per 
cent on 6,00,000 ... 

per cent on Rs 80,00,000 for the design of other buildino-s 
= Rs 1,20,000 (one half only charged m this year) 

3 i per cent on Rs, 50^00^000 for the design of Govern- 
ment House 


i* « 


Rs. 


9^000 

1 8.000 

60.000 
1,75,200 


Total Rs, 2,63,000 

and for the year 1914-15 should be added — — 


3 


(1) One half of i-l per cent on Rs. 80,00,000 Rs 60,000 

The amounts shown as salaries are those estimated up to 15th February 1913, 

and will probably include all expenditure under their respective headings un to 
that date. ^ 


The sum of Rs. 12,600 entered In connection with the bungalow competi- 
tions is the amount of prizes as stated in the conditions, and advertised in the 
papers. The whole of this amount will probably be paid during the present 
year. 


As regards the competitions for the_ designs of secretariat buildings, a pro- 
posal has now been recommended to invite architects to submit designs for one 
selected block only Three rewards amounting m all to Rs 9,000 will be given 
to the three approved drawings. One or more of these successful competitors 
will then probably be called upon to submit fair drawings modified as may be 
necessary to suit the local conditions. The cost of this will probably be 3I per 
cent on Rs, 6,00,000, which IS the approximate cost of the selected secretariat 
that is out to competition. No arrangements have yet been made for the design 
of other important buildings, but an all round rate of i§ per cent on the value of 
the remaining buildings, which are estimated at Rs. 80 00,000, is allowed. This 
percentage is considered sufficient for the purposes of an estimate as it is pro- 
bable that all the buildings will not be given out to selected architects to design, 
and that the architect, for whom provision has been made in this estimate, will 
himself prepare the designs for several of the buildings. 

The case of Government House has, however, been considered separately, 
and a sum of 3J per cent on Rs 50,00,000, which is the estimated cost of Gov- 
ernment House and staff residences, has been included. 


The amount that should be allowed for travelling expenses is somewhat 
- _ difficult to estimate. The allowances will 

% probably be particularly heavy during the 

time of the collection of the staff on account of joining §illowances. The travel- 
ling allowances of architects and engineers, from and to England, has also to be 
considered, but owing to the work being concentrated m one small area, the 
allowances should not be excessive. A percentage of 15*23 on the cost of estab- 
lishment, as IS usual in the Irrigation branch, has been taken as covering the 
probable cost under this head. 

Office contingencies have been estimated at 6 5 per cent of the cost of 

establishment, a figure that also obtains in 
the Irrigation branch. 

Statement B is an abstract of the total expenditure on works that will be 
^ ^ , incurred year by year. The figures are 

tS. To al expenditure on works. , . t i 

taken from the programmes of annual 
expenditure which are attached to each estimate. From the totals deductions 
have been made on account of large consolidated indents for english stores. 
These amounts are not the cost of all english materials, but only those that are 
ordered in very large consignments. This has been done to enable the percen- 
tages of establishment to work done to be more correctly appreciated, as the 
ordering of english stores on such a large scale does not need much in the way 
of establishment. 


17. Office contingencies. 



Estimate No IX— Establishment 


4 


Statement C shows the percentage of establishment to the cost of work 

,S p.ro»..as. of «ufci,.toeot to coot of peouted in India. It will be noticed that 
works. for the year 191 2-13 the establishment 

amounts to Rs. 4,56,179, whereas no actual work has been carried out. For the 
year 19 13- 14, the percentage is 21*5. The reason for this somewhat high 
figure IS that during the greater part of the year the staff will be employed in 
estimating and making the preliminary arrangements. For the years 1914-15 
and 1915-16, the percentages drop to 9*3 and 13 6 respectively, as during these 
years the construction work will be at its highest. For this reason the percentage 
should rightly be low. For the year 1916-17 it has risen to 21*4, and for the last 
year it is as high as 307, the reason being that most of the w'ork being com- 
pleted, the staff will be engaged in the finishing up of important works, on the 
settling up of accounts, the writing of completion reports and works of a like nature. 
The total average percentage is i6’55 which w’ould appear to be a reasonable 
percentage for a large project of this sort. 

The establishment charges in statement C have also been shown under their 
_ ^ ^ ff . LI . L respective headings of direction, accounts 

80. Sob-division of establisbmenl charges. J i. ® 

and construction. 

The Public Works Department in their letter No. 43-A, G., dated 12th July 
1910, gave the allocation of the usual 23 per cent for establishment as under 


Direction ••• 

•M 

• •• 


4*5 

per cent. 

Accounts •«, 

• tf 


*■» 

»*5 

do. 

Construction «,« 

• f • 

••• 

• «« 

170 

do. 



Total 


'23*0 

do. 


The correct proportion between these heads is therefore s— 

Direction ••• ••• ... p 

Accounts ••• ■*. ... ••• ... 3 

Constructions 4., ... ... 34 

That is to say, that direction should be ^ths, accounts /gths and con** 
struction || tbs or the total cost of establishment. If these figures be applied 
t6 the present case, we have 



Rs, 

Direction of «•« 

••• 60,59,573 

Accounts -^ths of 

... do. 

Construction ffths of ••• 

«M do. 


Total 


Hs. 

!•* 

••4 3i95*‘S9 . 

44.78,815 

Rs. 60,59,573 


These figures are remarkably close to those In the statement C, which 
are 


Direction,., 




Rs. 

... 12,45,877 

Accounts ... 


te* 


... 3i02,867 

Construction 




... 451*0^829 




Total 

... Rs. 60,59,573 


These figures tend to show that the establishment proposed is fmriy cot^ccU 
ly proportioned between these three heads, ’ 

- r 
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STAETMENT A. 
Detail of each office* 


Designation of official. 

Number. 

Pay per 
month. 

Total pay 
per month. 

Total pay 
per annum. 

Remarks. 




Rs. 

Rs. 

Rs. 




• ' 1 

Office of chief engineer. 


Chief engineer ••• 


t 

3.000 

3,000 



Persona] assistant to chief engi* 
neer. 

t 

1,000 

1,000 



Total M* 

ftt 

2 

... 

4,000 



Office cstahhshmeni* 
Superintendent •.* 

«1« 

z 

500 

500 



Head clerk of section ... 


1 

A.* A 

250 

250 



Head clerk of section 


I 

150 

150 



Accounts clerk ... 


1 

150 

150 



Clfirk Ota 


t 

ISO 

ISO 



ft «M 

••e 

1 

120 

120 



ff 

fit 

I 

TOO 

XOO 



Clerks ... ... 

ait 

3 

80 

240 



ff fff W 

fit 

2 

50 

too 



Total 

»• 

t2 

#•» 

1,760 



Draflsmcn* 







Head draftsman 

ffti 

1 

150 

ISO 



Assistant draftsman m. 


X 

xoo 

xoo 



■# n tM 

til 

t 

80 

80 



Total 

fit 

3 


330 



Mental esiabltshment. 


e* 





IDsftdri eat fit 

IM 

1 

*5 

IS 



Chowlddar »m 

ftCt 

1 * 

8 

8 



Jamadar 

lit 

1 

12 

12 



Chaprasis... •» 

•M 

to 

10 

zoo 



Total 

Zegal office. 

• If 

«3 

Ilf 

135 






1 ir . (.1.1 , 

1 



Bxtra*assistant commissions 

««t 

1 

500 

500 i 



Clerk ... M* 

i 

t 

SO 

50 



Chaprasi .m 

•It 

z 

i 

10 

10 



Total 

tfl 

3 

1*1 

5^0 



Total 

fit 

fit 

•If 

6,78s 

81,420 



708HO 
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STATEMENT k^cotni. 
Detail of each office. 


Designation of ofHciah 

Number. 

Pay per 
month. 

Total pay 
per month. 

Total pay 
per annum. | 





Rs. 

Rs. 

Rs. 




Architect^ office. 



Architect ». 

fte 

• If 

1 

2, coo 

2500 


Assistant architect 

••• 


1 

600 

600 


Draftsman 

ff«» 

ill 

1 

400 

400 


Cbaprasis... 

•e« 

•it 

2 

10 

20 



Total 

• II 

5 

III 

3.520 

42,240 


Superintending engineer 
or 

Supenntending engineer 

Office eiiahlishmeni. 
Head clerk ffl 

snd clerk 

Typists ... M. 

Record keeper ... 

Account's clerk ... 

Total 

Draftsmen, 
Head draftsman t«t 

Assistant draftsman 
Tracer »» 

Total 

Menial e^hhshmenU 

Daftan 

Cbowkidar ... 

Jamadar 

Cbaprasis ... 


2,000 

1.750 


2,000 

1.750 


120 

120 

80 

t5o 

40 

40 


320 



Superintending engineer's office. 


I to be on 
Rs 2,000 and 
2 on Rs. 1,750. 


Total 


Total for office of superintending 
engineer on Rs. 2,000. 

Total for office of superintending 
engineer on Rs. 1,750. 


9.984 

a.734 


35.808 

39.808 
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statement 

Detail of each o§ice* 


Dfsignation of official. 

Number. 

Pay per 
month. 

Total pay 
per month. 

Total pay 
per annum. 

Remarks. 




Rs. 

Rs. 

Rs. 




Office of executive engineer. 


Executive engineer ... 

it* 

X 

1,000 

1,000 



Office estahlishmenit 


. 





Head clerk „« 

■ «« 

1 

100 

100 



2nd clerk .*« 

• ee 

1 

6o 

6o 



7ypist iff lit 

tie 

1 

6o 

6o 



Record keeper 

•ta 

1 

50 

50 



Accountant ... 


I 

TOO 

lOQ 



Assistant accountant .«• 

««« 

1 

6o 

6o 



Clerks .*• 

t«* 

3 

so 

150 



lotal 

**■ 

9 

tft 

580 



Draftsmen, 







Head draftsman 


I 

100 

100 



Assistant head draftsman 


I 

8o 

80 



Draftsman 

•t« 

1 

70 

70 



«> tee 

tit 

1 

€o 

60 




•ft 

t 

50 

SO 



T^racers ... 

fit 

2 

40 

80 



Total 

fit 

7 

*«f 

440 



Menial esiaUtshmeni. 





i 


Daftari •*, 

♦ 2* ' 

X 

IS 

>S 



Chowkidar •„ 

tti 

t 

8 

8 



Jamadar ,,, 

•»t 

* 

11 

11 



Chaprasis ... ••• 

til 

4 

10 

40 



Total 

»i« 

7 

Iff 

74 



British foremen of works. 







Allow for 5 men 

• If 

Iff 

tti 

ttf 



Bach executive engineer will pro- 
vide for the pay of ftbs of these 
men as nine executive engineers 
are suggested. 

^tb 

5^430 

250 










Total 


tf« 

• tl 

2.344 

s8,I2$ 
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STATEMENT k^contd. 
Detail of each office. 


Designation of official. 

Number. 

Pay per 
month. 

Total pay 
per month. 

Total pay 
per annum. 




Rs. 

Rs. 

Rs. 



f 

Office of suh^divhional officer* 

1 1 


Assistant en^neer ... 

■ at 

t 

500 

$00 


Office establishment. 






Clerk *** 


X 

SO 

so 


Menial establishment* 






Chaprasi ... ... 

• • 

1 

10 

10 



Upper and lower subordinate 
engineer estabhshmentt 

Sub-engineer 

Supervisor *.* 

Overseer »• 

Subordinates ••• 


Siortkeeper, 


Storekeeper 


Total 


Audit officer ••• 

Assistant audit officer 

Total 

Office establishment. 
Superintendent 
Assistant superintendents 
Clerks 


Total 

blehiat establishment, 
Daftari Itt fft 

Jamadar «it m* 

Chaprasls •** 

Total 

Total of Audit office 


Audit office, 
s i 1,000 


30 

ii340 

1,000 

600 

1,600 

400 

400 

300 

300 

360 

320 

350 

360 

2,790 


103 

4,492 


16,080 


53»904 
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STATEMENT h^conU. 
Detail o;f each office^ 


Designation of official. 

Number. 

Pa> per 
month. 

Total pay 
per month. 

Total pay 
per annum. 




Rs. 

Rs, 

Rs. 

Office of Arboriculture and Horticulture* 

• 

Superintendent of gardens 


1 

( 5 oo 

600 


Assistant superintendent of gardens 

1 

200 

SOO 


Daroghas ... 


3 

ICO 

300 


Other establishment ... 



111 

100 




, 


1,200 

14.400 



Land Acquisition office* 


Limd acquisition officer 


t 

1.900 

1,900 


Bxtra-asastant comtnissumer 


1 

500 

$00 


Da do* 

««L« 

I 

300 

300 


TahsiIdarSf office and menials 

If* 

i«t 

••• 

1,400 






4,100 

49,200 



1 

Colonisation office* 



Colonisation office 


i 

t«000 

1,000 


Office establish ment* 






Clerks ... 


1 

€0 

do 



•11 

t 

50 

so 




2 

set 

110 


Mental estaBltshmenf, 






OlApr&Sl see ••• 

•1* 

t 

10 

10 

1 

Chowkldar m» 

Ml 

t 

S 

8 




2 

••• 

iS 


Total 

««« 

««• 

• s« 

1,128 

13.536 


1 

Sanitary at 

1 

id medical offices. 


Health officer ... 


1 

Xi2S0 

1.250 


Assistant surgeon .«» 


I 

120 

120 


Sub.assistant surgeons 

••• 

3 

50 

ISO 


Hospital establishment 


•M 

••• 

270 


Sanitary „ ... 

el* 

Ms 

••• 

590 


Office It *** 

«•« 


sit 

180 






3.560 

30,720 

1 






Remarks. 
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STATEMENT C. 

Statement skming percentages of establishment to expenditure in India. 



ercentage of establishment to expenditure m 






















ESTIMATE. 

Detail of establishment charges. 


Estimate No. 1X~Establishment 







